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a)

PREFACE

This paper is the product of my Plan B Project/Field Experience
in epidemiology (in fulfillment of PubH 8-331, 8 credits)
obtained from the Minnesota Department of Health. The work was
begun in March, 1979 and was done under the direction of Dr.
Andrew Dean and Eunice Sigurdson. Its purpose was to use Third
National Cancer Survey data to evaluate the significance of any
differences in cancer incidence in St.Louis Park compared with
Edina, Richfield, and the Minneapolis = St.Paul Standard
Metropolitan Statistical Area.
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+ s Materials and Methods ' o

A. SOURCE OF DATA

Third National Cancer Survey data represent newly diagnosed primary
cases of cancer ascertained during the three year period, 1969 to 1971,
among residents of seven SMSAs* and two entire states. This survey is
the third (first 1937-1939, second 1947-1949) in thirty years conducted
by the National Cancer Institute. Cases of cancer are distributed by
45 sites and by age, sex and race. Benign tumors, skin cancers, carcino-

mas in situ and tumors unspecified as to malignancy are not included.

Methods
‘ Data was collected from three types of sources:
l. reports from physicians,
2. reports from in-patient and out-patient hospital departments,
clinics, pathology laboratories and radiotherapy facilities
3. information from death certificates 'mentioning cancer.

For the entire TNCS, medical records provided the information in
97.9% of the cases.

An example of the hospital and clinic abstract form used f;r the TNCS
is included (Tablel-1}.The form is divided into three sections. Section I is en-
titled "Patient Information" and includes name of patient, address of patient

.. at time of diagnosis, as well as the sex, race, marital status, age at
admission, date and place of birth, social security number and hospital
history number of patient. Section II is entitled "Hospital and Medical
Information®” and includes date of first diagnosis, date of. admission, date
of discharge, referral source, primary site, histologic type, method of
diagnosis, information on other independent cancers, and name of hospital.
Section III is entitled "Survey Information" and includes sources checked,
date of abstract and abstractor 1ID.

Tumor type and site are coded according to The iManual of Tumor Nomen-
clature and Coding (1968, American Cancer Society). One of the special 00 " 528

features of this survey is the detailed classification of histologic information.
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¢ * * ’
Results
Some major findings of the TNCS include the following:

1. Men have more cancer than women. Black males > white males >
white females > black females.

2. Regional variation is decreasing, except for skin cancer.

3. The most frequent site of cancer is the colon and rectum.

4. 75% of all cancers occur in only 10 anatomic sites = large
intestine (14.7%), breast (13.6%), lung (13.3%), prostate (8.2%),
uterus (7.2%), lymphoma (4.5%), bladder (4.3%), stomach (3.5%),

leukemia (3.3%), and pancreas (3.2%).

5. Cancers which attack only women occur earlier in life than do
those which attack only men.

. 6. The age pattern of cancer incidence differs in the two sexes.
For ages less than 25, the rate is low among both males and
females. For ages 25-55 the incidence increases more rapidly
among females than males. From age 55 on, the increase is

much more rapid in men so that at 80-84 the rate is almost
two times as great in males.

Comments

Information collected on the 5 county Minneapolis -~ St. Paul SMSA
(Hennepin, Ramsey, Washington, Dakota and Ancka counties) as one of the
nine geographic areas surveyed in the TNCS, is §tored on computer tapes.
Incidence data for residents of St. Louis Park, Richfield and Edina were
. abstracted from these computer tapes identified by census tract. These
data are the basis for the calculation of incidence rates and other statistics

for the Sst. Louis Park Creosote Study.
E. WHY MORBIDITY DATA INSTEAD OF MORTALITY DATA

Three cancer indices can be used to evaluate the magnitude of the
cancer problem: mortality, incidence and prevalence.

Mortality data are usually more readily available and for certain cancers
with poor prognosis, mortality rates closely approximate incidence rates.,
Incidence rates, however, are more sensitive indices in regard to the effects
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Problem to be studied and the availability of good incidence data, albeit
for a short period of time, 1969 to 1971, we decided to do a statistical-
epidemiologic study of cancer incidence.

Incidence data is superior for another reason; that is, that morbidity
has three possible courses: continuation, recovery, or death, In studying
the magnitude of the cancer problem, not only those who die from the disease,
but also those who survive it are of interest.

Furthermore, mortality data comes from death certificates which are
completed with little quality control over their medical accuracy and con-
sequently are often inaccurate regarding cause of death. Death certificates
also do not provide sufficient detail on the histology orf:;ecific anatomic

gite of tumors to permit study of various cancers.

0601530

et me Ay T T AL ks ey cmemd % it T ARy s 4 rn B gl n AL S mest SIS A T 1 A e nanr ¢ g ey S g M A8 T

N b Lealed ™S



l'able 1-1.

Third National Cancer Survey Hospital and Clinic Abstrac

Budoet Aureas No, &7

4

t dzersvel evaireg 12 N.72

asent Mantal Stotus
vaznied L $=Divorced
=t.cwed C S-Single (\ever marnied)
-sepaiated = G-Lakrown

) THIRD NATIONAL CANCER SURVEY 1 COCUMENT IGENTIF AT 3% S
. s rd B — 2. CASE NUVMBER
vl W) Arcs P M{Yeurt 7 diar Loy 0 I~
HOSPITAL AND CLINIC A3STRACT T " .
i l I | ] v I t ] l l l }
SECTION { « PATIENT INF S RMATION
"‘ 3. LAST &, FIR5T 3. MiDILE (Marden J52'5 FIRST NANME
ot ..lL-]_llLLG-IIIL|4..||v-¢|l|.1||'|1|
v v MUOE NO. 8. STREET NAME OR NUNIER 8. APT NO.|1C. TOWM SR C.TY 11.
ISTATE]
Lol [ Y I I S VAN (DU (N TN U NSNS S Y VORNE SN NS NUNN N SN NN WS SN N NN DR VRN SO SN NN NN GHUE ST S S SN
(2 LIPCODE|13. 14, If patient’s ueval nddress s ® } NAVE OF INSTITUTICN
COUNTY hospital, nissing home, hotel,
etc., gne NAME ]
WD W T Y T B | S LI TN IR [N O IO NN N N WU | TR NN NN (N W S|
Monzh Day Year 19. Roce
1 ‘| : C 1-Caucamian C s-American Igz:aa |
_ o ol Buosh 1 g ) C 2-Negro 6-Ozher (Sreciy®
3-Chinese ’
ED 4+<Japanese C 7-Uakaonn
las}
ra 41 Admisslan - 20. Birthplace (State or country)
ale  C2-Female C 3-Unknown
21. Social Security l
. Number J - -

22. Hospital Histery
Number

SECTICN 11 - HOSPITAL AND MEDICAL INFGRMATION

« s the fiest cdmisgion to this hospital for this concer?

“tes - i-No C ¥Llrknown

+7;5 *hus concer dicgnosed before this admission?

« 2-No

, please specify:

“tes  3Lnanown

Y egt
L VE

~>t. ar Inst,)

33. Method of Diagrasis
MICROSSOPICALLY CONFIRMED
C 1-Aatopcy
2-Tissue f.om paumary site unde:
direct oz 1nsitect viswwn
C 3-Blind biorsy or ussue rot
from priary site
§=Cytulogr or Hemaloav
U=-\Micro, tissue source ot
method rot atiown

=-r. ot inst.)

NOT #CROSCOPICALLY
..GVFIRV‘D
v $Gtoss Specimen o4l:
= P\-P2y

TeClomlcad
VB-O ~cr (specify)

L]

< 9lracsan

34. How many other independent concers hos this petient ever had?

39, *'1, 2, 3, or 6 above'", ploase spec |

a=qe
=SRESS ] 80-.\01\: C »Thice rt nore
- 1-One 4-A1 unknona nunber
STATE C2Tso C 5-Doa't inow
\onth Day Y zac
ve of first diognasis of this l : : For most recent ind. cancer, pleose soecity: l I
e 1 1 1 35. PRUEAARY SITE h
] 1]
+vie oi this admission : 1
36. HISTOLOGIC TYPE e __
- i |r ! ]
zre of discharge ' 1 ' 37. CATE OF DIGGNCSIS ol
e Je
eferral Sayurce NOTE: For anmv aclinorai rdeprn r~2 ca-.ers, <pec. !\ e Cezmes
S ] b LET B Y R 14
-Taci0r C s-Stawtony authonty :7:-'::" o:io‘. Frnan sie, slenc i, e 202ne e year
~0-set %ospital® C 6-Orrer® gnosts:
~° 1ra1~g home® C 7-Laknown
teSeli 38. Follow-yp after dischargs by:
C 1-Doctort T S-Died 11 Fospiral (Give cause) r——
. C 2-Hospu:1* ”~
F1"1.2,3, or § obave”, plense specify: 3-Nursing home® § O-er® | S—
e 4-\one < J-Leknown

y:

nuvESS NAME
. j {Doct. or lnst,)
Lo STATE
» ADDRESS
mary site AT THIS CONTACT | t ‘I
; CITY STATE I
*'alagic type AT THIS CONTACT I ] 40. NAME OF HOSPITAL ' T T T |
*IMT5. Reds e Wue 5898 No. vhen makirg commen's . SECTICMN It . §_-%E™ s T29¢8T7T.2N
souac=s [altsal g-n] PoATI OF A=3TSACT
L TisItIire a.tmas I
' I (NS T | TN
. :_, Paisowom eror H
i A T
P_...' Y .'-.' ‘e
L . oodshe
¢ [ .I 30 PRIRE) S LS B TR 3 s sl et
—— A mt— —— —— —— — ey ——— ——




-

C. SOCIAL AND ECONOMIC CHARACTERISTICS OF COMPARISONS AREAS (Table 1~2)

Edina, Richfield and the Minneapolis = St.Paul SMSA were selected as
comparisons. Richfield was selected because it was a SMSA suburb similar to St.
Louis Park in social and economic characteristies such as median school years
completed, percent high school graduates, occupation and median and mean family
income. Edina was selectaed because the contamination was believed to be moving
in that direction. The entire SMSA was used as the major comparison area, its
larger numbers lending greater stability to calculated rates.

As stated, in 1970 Richfield compared favorably with St.louis Park for the
selected indicators of socioeconomic.status namely income, education and occupatibn.
Edina, nowever, was seen to be more affluent according to indicators of mean and
median income, median school years completed, percent high school graduates and
percentage of its labor force employed as professiounal, technical and kindred
workers or as managers and administrators. The SMSA compared favorably with St.
Louis Park for mean and median income as well as median school years completed.

For occupation, however, it did not compare so favorably with St.Louis Park. The
SMSA had substantially smaller proportions of its labor force employed as managers
and administrators or in retail or wholesale tradz with substantially largzer
proportions employed as craftsmen, foremen and kindred workers or in manuiacturing.
FMurthermore, the SMSA had a greater percentage of families with incomss below
poverty level.

For associations based on group characteristics matching comparison communitias
on socioeconomic indicators is desirable because there are certain components within
social class that lead to disease, such as medical carz (sp2cilic therapy), dist,
and working conditions (occupational exposures.. It is therefore important o
nots the aforemeniioned differances between St,Louis Park and the thre2 comparison

arease.
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Table 1-2, Social and Economic Characteristics of Comparison Areas

ST. LOUIS
EDINA RICHFIELD PARK MSP SMSA*
I.Median school years 14.3 12.6 12,6 12.4
completed, person > 25
%t high school graduates, 88.7 78.1 75.8 66.1
persons > 25
IT.¢ males > 16 in civilian 2.0 2.1 1.9 3.1
labor force, unemployed
Total employed, > 16 17,114 23,345 23,165 759,606
t professional, technical, 26.0 . 18.8 ©20.1 18.4
and kindred workers
. % managers & administrators 25.8 10.1 11.8 8,9
% craftsmen, foremen, and 4.1 11.8 10.2 12.4
kindred workers
% laborers, except farm 2.0 2.7 2,7 3.8
£ construction 3.5 5.4 4.2 5.4
% manufacturing 19.0 20.0 20.6 24.7
$ transportation 2.4 6.5 11.9 4.9
% wholesale trade 10.6 7.4 10.6 6.3
% retail trade 18.4 21.1 22.3 16.7
II1. Median family income 19,494 12,504 . 12,483 11,682
Mean family income . 23,417 13,132 14,203 13,147
] ‘ 2 families with social 14.7 11.2 15.7 16.2
security
% families with income
below poverty level . 1.6 1.8 2.3 4.6

* Minneapolis-St. Paul Standard Metropolitan Statistical Area

Source: 1970 Census of Population and Housing, Minneapolis-St. Paul Standard
Metropolitan Statistical Area, Minnesota, PHC(1l)-132, March, 1972.

I. Table P-2. Social Characteristics of the Population: 1970. p. P-37, P-38.

II. Table P-3. Labor Force Characteristics of the Population: 1970.
pp. P=-73, P-74. .

III. Table P-4. Income Characteristics of the Population: 1970. pp. P-109,
P-lllo.
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D.» COMPUTER SPECIFICATIONS AND ANALYTICAL METHODS

Abstracts of cancer records for the Minneapolis~St. Paul component
of the Third National Cancer Survey were coded and stored on computer
tape. Records on all white residents of Edina, Richfield, and St. Louis
Park that had a cancer diagnosed during 1969, 1970, or 1971 were selected.
Analysis was restricted %o whites only because the non-white component of
each area was less than 3%. Each city was defined byf;ggregation of census
tracts as shown in Table 1-6.

The computer specifications 1 created looked at 45 sites of cancer as
well as organ system totals by age, sex and city. Incidence rates were
age-adjusted to the SMSA populations of white males and white females
respectively. Calculations were done of average annual age- and sex- specific
cancer incidence rates, age-adjusted cancer incidence rates, standard inci-
dence ratios, Mantel-Haenszel overall summary chi-square and z statistics.
{Tables 1-3, 1-4 and 1-5) The latter two statistics were used to assess
the significance of the difference between two rates after adjusting for
age. (See Appendix A for discussion on use of the Mantel-Haenszel
statistic and the z statistic). Population denominator data displayed in
Table 1-7 were taken from the 1970 U.S. €ensus.

In addition to the statistical analyses performed, a listing of add-

resses in ascending order by census tract, site and case number was created.
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. ® Tabl® 1-3, Computer Specifications and Analytical Methods
1. Arrange sites by organ system using the site or site and histology codes
given. (see Table 1-5).

2. TABLES WITH 3 YEAR TOTAL NUMBER OF CASES 1969-1971.
By sex for each city, make a separate table with the total numbér of
cases per age interval and for all ages for each individual site of
cancer, for each organ system and for all sites of cancer combined.

3. TABLES WITH AVERAGE ANNUAL INCIDENCE RATES/100,000 1969-1971.
By sex for each city, make a separate table of average annual age and
sex-specific incidence rates per 100,000 pophlation for each individual

. site of cancer, for each organ system and for all sites of cancer com-

bingd.

4, TABLES WITH AVERAGE ANNUAL AGE - ADJUSTED INCIDENCE RATES/100,000 1969-1971.
By sex for each city, make a separate table of average annual age-adjusted
rates per 100,000 population for each individual site of cancer, for
each organ system and fér all sites of cancer combined. Use the direct
method of adjustment: apply the average annual age and sex-specific inci-
dence rates per 100,000 of study population to the respective proportions
of the population in that age and sex group in the standard population

‘ (Mpls. - St. Paul SMSA).

9 9
Eg. 2_riPi = <_ (Pi) i
i=1 P i=1 (P )

5. STANDARD INCIDENCE RATIO (SIR) CALCULATION
By sex for each city, multiply the number of persons within each age group
of the study population by their respective averaée annual age and sex-
specific incidence rates per 100,000 of the standard pcpulation (Fgls. -
St. Paul SMSA), then sum and divide by 100,000 to obtain the exp=cted
nunber of cases per year. <Calculate SIR =

observed # of cases per vear
expected # of cases per year 00 1 535

For each individual site of cancer, for each organ system ané¢ for all sites

of cancer combined.

o mem e —— - e 2 p- = te—sep e 4 ry ®ef ae s mew  eme
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+ * G+ "2 STATISTIC CALCULATION
Change all 3 year case numbers that are zero to .5 ()4 of a person);
Then by sex for each comparison (SLP-E, SLP-R, E-R), calculate a Z
statistic using 3 year age-adjusted rates. We will use a standard

normal table to interpret these results. (See Appendix A for Table).

7 = I adjusted rate 1 - adjusted rate 2 /

S

variance (adj. rate 1) + variance (adj. rate 2)

&

2 /piV [ri (1-r;)
where the variance (adj. rate) = Z (?;> o *
i=1 i

where r = age and sex specific rate and n = denominator of r.

‘ 7. MANTEL - HAENSZEL SUMMARY rHT - SQUARE CALCULATION
Use the Mantel-Haenszel method to calculate overalllsummary chi-square
for the six comparisons given (SLP-E, SLP-R, SLP-SMSA, E-R, E-SMSA,
R-SMSA). This method should be executed on the total number of cases
for the 3 year period. Indicate with an asterisk any values significant
at the 5% level. See Table 1-4 for lethod.

8. Print the following information on St. Louis Park cases, ar;anged by cersus
tract:

. a. address
b. age at diagnosis
c. sex
d. case number
e. date of first diagnosis
f. primary site and histologic type

g. mnethod of diagnosis
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Table 1-4. Calculation of the Mantel-Haenszel Overall Summary Chi-Square Statistic

-
[

, Cklculate an overall summary chi-square fo; the féllowtng comparisons:

1.

St. Louis Park vs. Edina
St. Louis Park vs. Richfield

St. Louis Park vs. SMSA

——

Edina vs. Richfield

Edina vs. SMSA

Richfield vs. SMSA

Mantel-Haenszel Method *

1.

Given i = age interval, i =1,9; j = sex, j=1,2; k = city, k = 1,4

1= €15 J =1 = male k = 1 = St. Louis Park
2 = 15-24 2 = female - 2 = Edina

3 = 25-34 3 = Richfield

4 = 35-44 4 = Mpls~St, Paul
5 = 45-54 SMSA

6 = 55-64

7 = 65=74

8 = 75-84

9 = 85+

By sex for each city determine the total # cases, 1969-1971, per age

interval, nijk'

By sex for each cify determine the population per age interval, pijk'

By sex for the two comparison cities determine their combined # cases

per age interval, Nij = nijk - nijk'

By sex for the two comparison cities determine their combined population

total per age 1nterfal. Pij = pijk + pijk
By sex for the fwo comparison cities determine their mean incidence rate

for each age interval, R,. = N, .
ij ij.

|
1)
By sex determine the expected # cases per age interval for one of the

two comparison cities, Eijk = Rijpijk.

By sex determine the observed # cases per age interval for the same

city, Oijk = nijk'

001537
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Table 1-4 Continued

»
‘9-

10.

11.

12.

13.

14'

By sex determine the variance of the observed# cases minus the expected
# cases for each age interval,

v( 'y (Nij) (P, .~N_,)

Oy jkEigi) = (Pyyd Py 137Ny
(Pij)z (Pij-l)
By sex for the two comparison cities calculate an overall summary chi-

| - .51°

square, X2(1) = [ 120, - S Ejy,
i i

% VOO, 51k 7By i)
Evaluate the chi-square value thus obtained and if the value is ) 3.84,
use an asterisk to indicate that it is signifigant at the 5% level.
Calculate an overall summary chi-square for the comparison of two age-~
and sex-adjusted rates,

x2(1) = (MZo_+Z0) - (EE + $E) ¥ - .51°
i i i i

1

ziv(o- E)m »f;iv(o--r:)f

Evaluate the chi-square value thus obtained and if the value is > 3.84,

use an asterisk to indicate that it is significant at the 5% level.

Repeat this procedure for each of the six comparisons specified.

Apply this method to individual sites of cancer, organ systems, and

to all sites combined.

0013538
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Table 1-5. Site or Histology Code ® with Assigned Computer Code
[] L]

Computer Code

12

Site Code
I. Buccal cavity and Pharynx 400-490 '
lip 400-409
tongue 410-419
salivary gland 420-429
gum and mouth 430~-459
nasopharynx, other pharynx ; 471-479,461-469,

II.

IV,

VI.

VII.

VIII.

and tonsil

Digestive System

esophagus

stomach

small intestine
colon, exc. rectum

and 480-489

500-584 not 588-~589

. 500-509
510-519
520-529

531-539,544

rectum and rectosigmoid jct. 540-541
liver 550
gallbladder 560
other biliary 551,561~-569
pancreas 570-579
Respiratory System 600-624
larynx 610-619
lung, bronchus, trachea 620-624
Bones and Joints ! 700-709
Soft Tissues 710-719
Melanomas of Skin 730-739

Breast

Female Genital System

cervix invasive
corpus uteri
uterus, NOS
ovary ’
vagina

vulva

(types 8721-8783)

740-749

800-80¢
820
829
830
840

842-843

40

41

42
43-45
46-49

50
51
52
53
54
55
11
56
57

61
62

70

71

8001
8C

~

82
&3
13
&4

* Site and histology codes from the Man:al of Tu—or so~erclature ana Tocing,

h e mem eem

196€ Edition.
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IX.

XI.

XII.

XIII.

e v e g

Table 1-5 Continued

Male Genital System

prostate
testis
penis

Urinary System

bladder
kidney and renal pelvis

4

Eye and Orbit

Brain and Other Nervous System

brain
other nervous system

Endocrine System

thyroid
other endocrine system

Site Code Computer Code
8002
859 85
869 86
870 87
889-898 not 899 8003
889 88
890-891 89
900-909 90
9001
910-919 not 9531-9533 91
920-929 92
930-940 9002
930-931 93

- e avie e amber ol ght Y04 G ey
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Table 1-5 Continued

The MOTNAC site codes for the following are 960-969, nodes.

Histology Code

14

Computer Code

XIV. Lympho & Reticulum Cell Sarcoma

lymphosarcoma, NOS
lymphocytic lymphosarcoma
lymphoblastic lymphosarcoma

reticulum

cell sarcoma, NOS

XV. Hodgkin's Disease

hodgkin's
hodgkin's
hodgkin's
hodgkin's
hodgkin's
hodgkin's
hodgkin's
hodgkin's

disease, NOS

disease, lum.-his.predominance
disease, mixed cellularity
disease, lym. depletion
disease, nodular sclerosis
paragranuloma

granuloma

sarcoma

Xvi. Other Lymphomas

lymphoma,
stem cell
giant foll
Burkitt's

NOS

lymphoma (no cases)
icle lymphoma
tumor {(no cases)

lymphosarcoma ending in leukemia

9611-9643

9613 '
9€23
9633
9643

9653-9683 -

9653
9654
9655
9657
9658
9663
9673
9683

9591-9603,9691-9693,
9711-9723,9741~9763
9593
9603
9693
9753
9763

The MOTNAC site code for the following is 698, RES.

reticuloendothelial szarcoma
microglioma (no cases)

mast cell

The MOTNAC site codes for the following are 730-739, skin.
!!I

I. Mycosis Fungoi

The MOTNAC site co

sarcoma

des

de for the following is 691.

XVIII. Multiple Myeloma

XIX. Leukemias

leukemia,

NOS

acute lymphocytic leukemia
chronic lymphocytic leukemia
other lymphocytic leukemia
acute granulocytic leukemia

chronic gr
other gran
monocytic

anulocytic leukemia
ulocytic leukemia
leukemia

s e ey R

Th M g

9723
9713
9741-9743

9703

9731-9733

9803-9951

9803,9805,9807-09
9825
9827
9823,9828,9829
9865
9867
9863,9868,9869
9893-9899

- Dl e R T e g ] - -

14

141
l42
143
144

15

151
152
183
154
155
156
. 157
158

16

161
162
163
164
165

166
167
168

17(171)

18(181)

19

191
1z
193
194
195
196
197
19€

001
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Table 1-6 Census Tracts

City code =1 =2 =3
St.Louis Park Edina : Richfield
220 231 , 241
[
221.01 235.01 242
221.02 235.02- 243
222 ' 236 244
. 223.01- 237 245
223.02 238.01 246
224 238.02 247
225 239 248.01
226 240.01 248.02
227 240.02 249.01
228.01 ! 249.02
228.02. 249.03
. 229.01
229.02
230

001542
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Table 1-7
WHITLE POPULATION BY AGEE AND SEX FOR THE MINNCAPOLIS-ST. PAUL

STANDARD METROPOLITAN STATISTICAL ARCA, EDINA, RICHFIELD AND ST. LOUIS PARK, 1970

MSP SMSA** Edina Richfield St. Louis Park
Age Group Males Females Total Males Females Males Females Males Females
<15 274,078 262,807 536,885 6,619 6,291 6,658 6,254 6,567 6,297
15 - 24 148,099 172,675 320,774 3,197 3,109 4,421 5,299 3,831 4,521
25 - 34 122,056 123,065 245,121 1,925 2,325 3,488 3,431 3,465 3,634
35 - 44 95,490 96,216 191,706 2,904 3,266 2,410 2,689 2,477 2,728
—_— - -
45 - 54 87,076 92,051 179,127 3,244 3,306 2,992 3,238 2,933 3,261
55 - 64 62,268 72,159 134,427 1,954 2,168 1,687 1,780 2,126 2,490
65 - 74 37,391 54,722 92,113 1,010 1,260 685 933 1,124 1,562
75 - 84 19,012 32,195 51,207 407 623 293 500 472 769
85+ 4,081 8,328 12,409 72 144 46 123 88 162
All Ages 849,551 914,218 |[1,763,769 21,412 22,492 22,680 " 24,247 23,083 25,424
T SOURCL.: 1970 Census of Population, General Population Characteristics, Minnesota,
PC(1)-B25 Minn., September, 1971.
Table 24, Age by Race and Sex, for Areas and Places: 1970, p. 85;
Table 28. Age by Race and Sex, for Places of 10,000 to 50,000: 1970.
pp. 104, 109, 110.
*» Minneapolis-St. Paul Standard Metropolitan Statistical Area ‘
o
o
o
N
W

9T
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18
*2, « Results

For males, no cancer rates in St. Louis Park were statistically significantly

different from those in the three comparison areas. It is of interest to note,
however, that in view of how the Mantel-Haen el statistic works (Appendix A)
that St. Louis Park males had higher crude rates across the board for ages
15-24, 25-34, 35-44 and 45-54 for all cancer sites combined. In the older age
groups the opposite was true (Table 2-1 and Figure 2-1). Perhaps a cancelling
phenomenon is taking ﬁlace in use of this statistic.' Neither the Z statistic
nor the standard incidence ratio, however, indicated a significant difference

between the rates of St. Louis Park and the three comparison areas.

For white males for all cancer sites combined {see Table 2-1) the crude
rates increased with age in all comparison areas with one exception. The crude
rate dropped in the age group 85 and older in St. Louis Park. This is the
result of both a smaller number in the numerator and a larger number in the

denominator. The latter is probably due to misreporting which results in

considerable random flucuation in rates based on the age group 85 or older.

In Edina, Richfield and the MSP SMSA cancer overall followed the national
picture for both males and females. In St. Louis Park, however, the females
not only had more cancer overall in the 25-55 age group as expected, but
equaled their male counterparts beyond age 55 and surpassed them in the age

group 85 and older. (See Tables 2-1 and 2-2.)

For all sites of cancer combined I calculated age-adjusted rates using the

total SMSA population in order to compare male and female rates.

Age-adjusted Rates / 100,000

Male Female
St. Louis Park 300 346
Edina 567 223
Richfield 313 ’ 210

SMSA 324 258 O O 1 5 4 5

e Py oy e N e e v . - - - = - -
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Note that for Edina, Richfield and the SMSA the male rate is greater than
its respective female rate as expected, but for St. Louis Park the female rate

is 15% greater than the male rate.

Among females, age-adjusted rates for all cancer sites combined, for breast
cancer, and for cancers of the gastrointestinal tract were statistically signifi-
cantly greater in St. Louis Park than in Edina, Richfield and the MSP SMSA (see
Tables and Figures 2-2, 2-3 and 2-4). Breast cancer accounted for the following
percentages of total number of cases: 31.6 for St. Lauis Park; 37.1 for Edina;

28.3 for Richfield; and 27.6 for the MSP SMSA.

For breast cancer the standard incidence ratio for St. Louis Park was 1.48.
This figure is based on 64 expected cases calculated by applying the MSP SMSA
age, sex, race and site-specific rates to the white female age-specific population
of St. Louis Park. This represents over the three year period 31 excess cases of
breast cancer diagnosed in St. Louis Park white females. When adjusted to the MSP

SMSA 1970 population of white females, the St. Louis Park rate is found to be 45%

greater than the metropolitan area rate giving a high degree of statistical signifi-

cance, P<.0005.
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Tabie 2-1
NUMBER OF CASES, INCIDENCE RATES, AND MANTEL-HAENSZEL SUMMARY

CHI-SQUARE VALUES FOR CANCERS OF ALL SITES COMBINED,
WHITE MALES ONLY, 1969-1971

THREE YEAR TOTAL NUMBER OF CASES

Age '
Groug St. Louis Park .Edina Richfield MSP SMSA*
<15 2 5 2 88
15-24 . 3 1 0 103
25-34 4 2 3 140
35-44 15 8 3 274
45-54 34 7 , 24 768
55-64 46 49 31 1603
65-75 57 54 31 1988
75-84 37 50 25 1715
85+ 4 10 13 450
TOTAL 202 196 132 7129
AVERAGE ANNUAL AGE-SPECIFIC INCIDENCE RATES/100,000
<15 10 25 10 11
15-24 26 10 0 23
25-34 38 35 29 38
35-44 202 89 41 96
45-54 386 175 267 294
55-64 721 ! 836 613 858
65-75 1890 1782 1509 1772
75-84 2613 4095 2844 3007
85+ 1515 4630 9420 3676
TOTAL 292 305 194 280

AVERAGE ANNUAL AGE-ADJUSTED INCIDENCE RATES/100,000,**

267 296 260 280
ComEarisons CHI-SQUARE VALUES P VALUES
St. Louis Park vs Edina .17 >.5
St. Louis Park vs Richfield 1.23 >.25
St. Louis Park vs MSP SMSA .18 >.5

* Minneapolis-St. Paul Standard Metropolitan Statistical Area
** Adjusted to the age distribution of the MSP SMSA population
of white males, 1970.
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RATE/100.000 POPULATION (Basep on 1970 census)
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FIGURE 2-1
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NUMBER OF CASES,

Table 2-2

INCIDENCE RATES, AND MANTEL-HAENSZEL SUMMARY

CHI-SQUARE VALUES FOR CANCERS OF ALL SITES COMBINED,

Age
Group St.

WHITE FEMALES ONLY,

1969-1971

THREE YEAR TOTAL NUMBER OF CASES

<15
15-24
25-34
35-44
45-54 4
55-64
65-74
75-84
85+

TOTAL

Louis Park Edina Richfield MSP SMSA*

2 1l 0 86

7 l 1l 114
11 10 9 278
18 26 12 535
48 38 38 1174
78 40 32 1654
65 30 25 1796
54 26 20 1590
18 3 8 499
301 175 145 7726

AVERAGE ANNUAL AGE-SPECIFIC INCIDENCE RATES/100,000

<15
15-24
25~34
35-44
45-54
55-64
65-74
75-84

85+

TOTAL

10.59
51.61
100.90
219.94
490.65
1044.18
1387.11
2340.70
3703.70

394.64

5.30

10.72
143.37
265.36
383.14
615.01
793.65

1391.12

694.44

259.35

0
6.29
87.44
148.75
391.19
599.25
893.18

1333.33
2168.02

199.34

10.91
22.01
75.30
185.35
425.13
764.05
1094.01
1646.22
1997.28

281.70

AVERAGE ANNUAL AGE-ADJUSTED INCIDENCE RATES/100,000,**

Comparisons

St. Louis Park vs Edina

380.54

St. Louis Park vs Richfield
St. Louis Park vs MSP SMSA

240.72 235,47 281.70
CHI-SQUARE VALUES P _VALUES
19.90 < .0005

21.18 < .0005

24.31 < ,0005

* Minneapolis=-S5t. Paul Standard Metropolitan Statistical Area
** pAdjusted to the age distribution of the MSP SMSA population
of white females, 1970.
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RATE/100.000 POPULATION (Basep on 1970 census)
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Table 2-3 o~

NUMBER OF' CASES, INCIDENCE RATES, AND MANTEL-HAENSZEL SUMMARY

CHI-SQUARE. VALUES FOR CANCERS OF THE BREAST,
' WHITE FEMALES ONLY, 1969-1971

THREE YEAR TOTAL NUMBER OF CASES

Age
Group St. Louis Park Edina Riehfield MSP SMSA*

<15 0 0 0 0
15-24 0 .0 0 1l
25-34 1l 2 0 53
35-44 10 13 6 215
45-54 . 23 22 19 448
55-64 33 12 8 499
65-74 14 9 2 447
75-84 12 6 5 369

85+ 2 l 1l 98
TOTAL 95 65 41 2130

AVERAGE ANNUAL AGE-SPECIFIC INCIDEMNCE RATES/100,000

<15 0 0 0 0
15-24 0 0 0 19
25-34 9.17 28.67 0 14.36
35-44 122.19 132.68 74.38 74.49
45-54 235.10 221.82 195.59 162.23
55-64 441.77 184.50 149.81 230.51
65-74 298.76 238.10 71.45 272.29
75-84 5204 16 321.03 333.33 382.05

85+ 411.52 231.48 271.00 392.25
TOTAL 124.55 96.33 56.36 77.66

AVERAGE ANNUAL AGE-ADJUSTED INCIDENCE RATES/100,000%*
112.58 82.39 57.83 77.66

Comparisons ' Chi-Square Values P Values
St. Louis Park vs Edina 3.38 «10>0>.05
St. Louis Park vs Richfield 10.85 +001>p>.0005
St. Louis Park vs MSP SMSA 13.64 <.0005

* Minneapolis-St. Paul Standard Metropolitan Statistical Area

** Adjusted to the age distribution of the MSP SMSA population
of white females, 1970.
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Table 2-4 -

NUMBER OF CASES, INCIDENCE RATES, AND MANTEL-HAENSZEL SUMMARY
CHI-SQUARE VALUES FOR CANCERS OF THE DIGESTIVE SYSTEM,
WHITE FEMALES ONLY, 1969-1971

THREE YEAR TOTAL NUMBER OF CASES '

Age
Group St. Louis Park Edina Richfield MSP SMSA*

<15 0 0 0 2
15-24 0 .0 0 2
25-34 1 2 0 -19
35-44 2 1l 1l 46
45-54 . 2 5 1 134
55-64 12 6 8 376
65-74 22 7 6 509
75-84 23 7 5 581

85+ 5 0 4 208
TOTAL 67 28 25 1877

AVERAGE ANNUAL AGE-SPECIFIC INCIDENCE RATES/100,000

<15 0 0 0 «25
15-24 0 0 0 39
2904 9.17 28.67 0 5.15
35-44 24.44 10.21 12.40 15.94
45-54 20.44 50.41 10.29 48.52
55-64 160.64 92.25 149.81 173.69
65~-74 469.48 185.19 214.36 310.05
75-84 994.97 374.53 333.33 601.54

85+ 1028.81 0 1084.01 832.53
TOTAL 87.84 41.50 34.37 68.44

AVERAGE ANNUAL AGE-ADJUSTED INCIDEMCE RATES/100,000%**
91.13 41.57 46.61 68.44

COMPARISONS CHI-SQUARE VALUES o VALUES
St. Louis Park vs Edina 9.59 .0C5>p>.001
St. Louis Park vs Richfield 6.28 .025>p>.01

o Minneapolis~St. Paul Standard Metropolitan Statistical Area

** Adjusted to the age distribution of the M5P SHSA population
of whaite females, 1970.
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900 FIGURE 2-4
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3: Discussion

Breast cancer fates vary considerably w;th geographic location and with
characteristics of the population. Some of the major risk factors for breast
cancer include: 1) increasing age; 2) familial history of breast cancer;

3) history of fibrocystic breast disease; 4) absence of or late age at first
full-term pregnancy; 5) exposure to high levels of radiation to the chest;

6) upper socioeconomic class; 7) obesity; 8) early age at menarche and

9) late age at menopause. It is also generally accepted that breast cancer
occurs more frequently among Jews than among non-Jews.

Given that breast cancer showed the greatest statistical excess and that
breast cancer rates vary by the aforementioned characteristics of the popula-
tion it is of interest to look at those aggregate population characteristics
available from the 1970 U.S. Census. Soc;al and economic characteristics
have already been addressed (see pages 5 to 6 ) and will not be included
here.

In Table 3-1 we see that St. Louis Park had a greater percentage of its
population classified as }oreign stock (native of foreign parentage and foreign
born) compared with Edina, Richfield and the MSP SMSA. Furthermore, nearly one
quarter of St. Louis Park's foriegn stock originated from Russia. If a large
number of these Russian foreign stock were Jewish this could contribute to the
explanation of excess breast cancer in 5t. Louis Park.

The only indicators of general residential stability from the Census are
the categories: 1) percent of persons 5 years old and cver living in the
same house from 1965 to 1970; and 2) percent of persons 5 years old and over
living in the same county from 1965 to 1970. Jnlor-unately there 1s nc pub-
lished treakdown ;f these categories by age (see Table 3-2}V,

For the first category St. Louls Park had only 25.5 percent compared tc

58.8 and 59.2 percenr for Richfiels and Edina respectively. For =he secord 001 555

category however, St. Louis had 94 percent conparea tc Zzina's €4.6 percent
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» ° and°'Richfield's 8l1.4 percent. So although a smaller percentage of St. Louis

Park's population lived in ‘he same house for the S years preceding the Census,
a greater percentage lived in the same county and therefore possibly the same
community but in a different house.

The mobility/stability factor or migration variable in populations is es-
sential to consider when dealing with possible environmental exposures due to
the complicated interactions of dose-response, latent period and duration of

l
residence. v

Tne effect of migration is greatest for diseases with long latent periods
such as cancer. In-migrants must have sufficient time to manifest any effects
of an environmental exposure, yet as duration of residence increases the pro-
portion of the population with that duration cecreases.

Furthermore, the amount of migration that uakes place within and between areas
varies by age and sex. Migration is highly age-selective. Younger people are
more likely than older people to migrate in and out of an area of exposure and
thus to diminish excess rates. On the other hand, selective migration of younger
healthier people out of an area would leave that area with higher risk among its
remaining population. Th; proportion of the population with a given minimun
duration generally increases with age. It follows then that a cisease with a
higher incidence at slder ages is more likely to occur near the location of
its environmental cause than a younger disease.

It is apparent that the difference between true risk and estimated risk
can be great due to migration. In subsequent studies alength-of-residence
variable will be used to remove the migration effect.

All incidence rates in this study were age-adjusted to remove the con-

founding influence of age. There are, however, important environmental (szcial

and physical), economic and political differences betseen a younger population

and an older population which the age=-adjustment process does not take into

consideration. For example, an older population will tend to have fewer cars,

less industry and more nursing hones and apartnents.
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s ° . ' There are several summary indicators of the aging of a population. The

N S ST

best indicator is an increase over time in the ratio of aged persons (65 years
old and over) to children (0O to 14 years old). An aged-child ratio of less than
15 indicates a young population whereas a ratio of greater than 30 indicates an
old population. In 1960 St.Louis Park's population was considered young by this

standard with an aged-child ratio of 12.5. 1In 1970, however, this ratio had

tree ¥ Cupanns

increased to 32.5 indicative of considerable aging of the population. Edina,
Richfield and the SMSA population also aged from 1960 to 1970 but their ratios
remained in the intermediate range.
When we examine percent white females by age for each comparison area we
find that Edina had the highest percent 35-54 years old; Richfield had the 1
‘ highest percent 15-24 years old and the lowest percent 45 yea}'s old and over;

St.Louis Park had the highest percent 55 years old and over; and the SMSA had

the lowest percent in the middle years 15 to 64 years old and the highest per-

cent at either extreme i.e..less than 15 years old and 65 years old and over.

W AT ey TSR T S WM

{Table 3-3, Figures 3-1, 3-2, and 3-3).

e SR T DA
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Table 3-1: Percent Native of Native Parentage and Percent Foreign Stock:
Edina, Richfield, St. Louis Park and MSP SMSA. 1970,

\,

St. Louis

Edina Richfield Park MSP SMSA*

Total Population 44,024 47,237 48,893 1,813,647

% native of native 81.0 83.1 74,6 82.3
parentage

¢ native of foreign 16.0 14.6 19.9 14.7
parentage

t foreign born 2.9 2.4 5.4 3.0

% Foreign stock 18.9 16.9 25.4 17.7

Total foreign stock 8,339 8,002 - 12,407 321,627

% United Kingdom 6.8 4.8 3.3 4.4

% Poland 1.1 1.8 6.7 4.9

% Sweden 17.4 23.2 11.3 17.4

% Germany/Austria 12.5 15.4 10.1 18.3

% Czechoslovakia 2.5 3.3 1.3 2.8

% USSR 3.2 1.7 23.4 4.2

% All others not reported 34.3 34.1 31.6 30.9

*Minneapolis-St. Paul Standard Metropolitan Statistical Area

Source: 1970 Census. of Population, General Social and Economic Characteristics,
Minnesota, PC(l)-C25 Minn., March, 1972.

Table 102 Social Characteristics for Places of 10,000 to 50,000: 1970,
pp.25-358, 25-359, 25-360.

Table 3-2: Percent Live in Same County and Percent Live in Same House
From 1965 to 1970: Edina, Richfield, St. Louis Park, and

MSP SMSA.
St. Louis
Edina Richfield Park MSP_SMSA

Persons, 5 years old 41,162 43,265 44,895 -
and over

% live in same county 84.6 81.4 94.0 -
1965~70

% live in same house 59.2 58.8 35.5 52.5

Source: 1970 Census of Population and Housing, Census Tracts, Minneapolis-
St. Paul Standard Metropolitan Statistical Area, Minnesota, PHC(l)-132,
March, 1972.

Table P2 Social Characteristics of the Population: 1979, p. p=37.
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Table 3-3. Percent White Population by Age: Edina,
Richfield, St. Louis Park § MSP SMSA,

1970
St. Louis
Edina Richfield Park MSP SMSA
% of total population 99,7 99.4 99,2 97.2
that is white

White population 43,904 46,927 48,509 1,763,769

% white population by age )
<15 L 29-4 27-5 N 2605 30.4
15-24 14.4 20,7 17.2 18.2
25-34 9.7 14.7 14.6 13.9
35-44 14.2 . 10.9 10.7 10.9
45-54 1409 13-3 12-8 10.2
55_64 9-4 7-4 9.5 7-6
65-74 5.2 3.4 5.5 5.2
75-84 2.3 1.7 2.6 2.9
85+ 5 .4 5 o7
TOTAL 100.0 100.0 99.9 100.0
$ females <15 14.3 13.3 13.0 14,9
by age 15-24 7.1 11.3 9.3 9.8
25-34 5.3 7.3 7.5 7.0
35-44 7.4 5.7 . 5.6 5.5
45-54 7.5 6.9 6.7 5.2
55-64 4.9 3.8 5.1 4.1
65-74 2-9 200 3-2 3.1
7.5_84 104 1-1 1-6 1.8
85+ ‘W3 .3 .3 .5
TOTAL 51.1 51.7 52.3 51.9
Median Age Male 20.1 25.6 27.8 25.2
Female 33.1 26.4 29.4 26.5

Source: 1970 Census of Population, General Population Characteristics,
Minnesota, PC(l)-B25 Minn., September, 1971,

Table 24, Age by Race and Sex, for Areas and Places: 1970, pp. 25-85.

Table 28 Age by Race and Sex, for Places of 10,000 to 50,000: 1970,
pp. 25-104, 25-109, 25-110
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FIGURE 3-1 '

COMPARISON OF THE PERCENT DISTRIBUTION OF THE AGE OF THE
1t - POPULATION IN ST. LOUIS PARK Ally EDINA, WHITE FEMALES, 1970
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.FIGURE 3-2 .

COMPARISON OF THE PERCENT D1STRIBUTION OF THE AGE OF THE

POPULATION IN ST. LOUIS PARK AND RICHFIELD, WHITE FEMALES, 1970.
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COMPARISON OF THE PERCENT DISTRIBUTION OF THE AGE OF THE POPULATION
IN ST. LOULS PARK AND MPLS.-ST. PAUL SMSA, WHITE FEMALES,
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) iIn order to evaluate the geograph&c distribution of St.Louis Park breast
cancer cases in relation to the former Republic Creosote site I constructed
a spot map of newly aiagnosed cases of breast cancer by residence at time of
diagnosis, 1969 to 1971, for St.Louis Park white females. The greatest
concentration of cases appeared to be east and socutheast of the creosote site.
But a spot map simply shows the location at which an event took place or at
which a condition exists. It does not provide a measure of the risk of that
event occurring in a particular place because the size of the population at
risk of that event is not taken into consideration. To do this I drew
St. Louis Park's population by census tract and sex (%igures 3-4 and 3-5)
then constructed an area map by mapping breast cancer incidence rates by
census tract. (Table 3-4 and Figure 3-6). It is of interest to note that the
first, second and third highest incidence pf breast cancer was found east and
southeast of the site which is the general direction of regional groundwater
flow and presumably contamination flow. Also census tract 221.02 to the north
of the creosote site and the location of contaminated wells nuﬁber 7 and 9 had
the fourth highest incidence rate.

Although regional groundwater flow is to the southeast, local groundwater
flow is greatly influenced by the location of each pumping well and the number
of wells at any one location. It is not surprising that the four wells found
to be contaminated were north of the creosote site because this is where most
of St.Louis Park's high service pumping wells are located (Figure 3-7 ).

None of the 95 St.Louis Park 1969 to 1971 newly diagnosed cases of breast
cancer resided in a St.Louis Park nursing home at the time of their diagnosis

(Figure 3-8).
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Figure 3-4 .

CENSUS TRACT DIVISIONS

ST. LOUIS PARK
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| Figure 3-5. St. Louis Park Population By Census Tract & Sex, 1970

MALES 23264
FEMALES 25619
TOTAL 48883
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TABLE 3-4

RANK-ORDER OF AVERAGE ANNUAL BREAST CANCER INCIDENCE

RATES per 100,000 WHITE FEMALES by CENSUS
TRACT, ST. LOUIS PARK, 1969-1971

CENSUS TRACT

220
221.01
222
22k
223.01
226
229.01
223.02
225
228.01
227
221,02
229.02
230
228.02

RATE/100, 000

0.0
22.5
32.9
72.7
82.5
86.1
96.6

102.1
116.1
142.9
162.6
182.4

215.7

220.5
264,6
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FIGURE 3-6. AREA MAP OF FEMALE

BREAST CANCER, ST. LOUIS PARK, 1969-1971
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Figure 3-7. Location of the Former Republic Creosote Site, Location
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In November, 1978, the Minnesota Department of Health detected minute
(nanogram per liter) quantities of various polynuclear aromatic hydrocarbons
(PAH), including pyrene, fluoranthene, anthracene, and naphthacene, in
several municipal and industrial wells in the city of St. Louis Park, a
suburb of Minneapo]ig (1). Although there are no official U.S. standards
for PAH in water supplies, four municipal wells were closed immediately be-
cause the amounts exceeded the World Health Organization's recommendation
for safe levels in drinking water (2). PAH compounds were not detected in
the remaining ten municipal we11§.

The PAH compounds apparently originated from the site of a plant which

distilled coal-tar products and treated wood with creosote from 1917 to 1972.

During this time, wastes from the plant's operations were deposited on the
surface of the site, allowing contamination of the groundwater reservoirs
below.

It is not known how long PAH compounds have been in the St. Louis Park
water supply, since techniques for their detection in water have only been
available in the past few years (3). A well drilled in 1932, however, was
shut down within a few months due to a creosote-like odor and taste of the
water, and it is possible that PAH compounds have been in the municipal water
for many years or decades in low concentrations.

The occurrence of PAH in the environment is of concern because of their
demonstrated carcinogenicity for animals and/or mutagenicity for bacteria
(4-9). There appear to be no epidemiolegic studies of human populations
exposed to low levels of PAH in water supplies, although the association of
occupational skin cancer with creosote and coal-tar compounds has long been

known (10-13).
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The Minneapolis-St. Paul area, including St. Louis Park, was part of

the Third National Cancer Survey (14) conducted for the three years, 1969 to
1971. A1l hospital records in the five county Twin Cities area were searched
for cancer diagnoses, and abstracts of cancer records were coded on computer
tape. Because of the availability of these records on tape, albeit for a limited
three year period of time, it was decided to compare cancer incidence rates in
St. Louis Park with those in the nearby municipalities of Edina and Richfield

and in the entire Minneapolis-St. Paul Standard Metropolitan Statistical Area

(SMSA).

METHODS

Incidence rates for 45 types or sites of cancer were calculated for St.
Louis Park, Edina, Richfield, and the Minneapolis-St. Paul SMSA using data
from the Third National Cancer Survey for the three years, 1969-1971. Richfield
was selected because it was a SMSA suburb similar to St. Louis Park in social
and economic characteristics such as median school years completed, percent
high school graduates, occupation and median and mean family income. Edina
was selected because thé creosote contamination was believed, at that time,
to be moving toward Edina. The entire SMSA was used as the major compari-
son area. Incidence rates were age-adjusted to the SMSA populations of white
males and white females respectively. Calculations were done of average annual
age- and sex-specific cancer incidence rates, age-adjusted incidence rates,
standard incidence ratios (SIR), Mantel-Haenszel overall summary Chi-squares
(15, 16) and Z statistics. The latter two statistics are used to assess the
significance of the difference between two rates after adjusting for age.

Population denominator data were taken from the 1970 U.S. Census (17).

RESULTS
For males, no cancer rates in St. Louis Park were statistically significantly

different fromthose in the three comparison areas. Among females, age-adjusted
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rates for all cancer sites combined, for breast cancer, and for cancers of

the gastrointestinal tract were higher in St. Louis Park than in Edina, Rich-
field, and the SMSA. The excess in gastrointestinal cancer rates for females
was only slightly significant (P < .05) but both all cancer sites combined and
breast cancer had differences with a high degree of statistical significance
(P <.0005), Further details of the significant comparisons are given in

Table .

DISCUSSION

In the absence of epidemiologic literature on fngested exposure to PAH,
it is of interest to note that raté fed one PAH compount--3-methylcholanthrene--
develop mammary carcinoma in high frequency and these tumors occur almost
exclusively in females (18-20). Other PAH compounds produce a variety of
tumors in animals (4).

Breast cancer rates vary considerably with geographic location and with
characteristics of the population (21-24). In the Third National Cancer
Survey (14), for example, the rates varied from 59 to 83 per 100,000 white
females per year in the nine different study areas. In a recent review of
the epidemiology of human breast cancer, Kelsey has summarized the influence
of major factors known to influence breast cancer rates, expressing the results
as relative risks (RR)--the ratio of case rates in a population with the factor
to the rate in those without the factor (24). These include: 1. First degree
relative with breast cancer (RR of 2-4); 2. Absence of or late age at first
full-term pregnancy (RR of 2-4); 3. History of fibrocystic disease of the
breast (RR of 2-4); 4. Exposure to high levels of radiation to the chest
(RR of 2-4); 5. Upper socio-economic class (RR of 2-4); 6. Obesity (RR of
2-4); and 8. €arly age at menarche and late age at menopause (RR of 1.1 - 1.9).

Rates given in the Titerature for Jewish populations are contradictory, varying
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from less than to higher than those for non-Jewish whites (25-27). The con-
tribution of these factors to the difference in breast cancer rates between

St. Louis Park and the comparison areas cannot be evaluated without further
information about the individual cases. Because of the sizeable population
with Jewish ancestry, estimated to be 20% in 197i (28), the influence of this
factor is of particular interest, but would not explain the 1.5 fold difference
in rates even if 20% of the St. Louis Park breast cancer cases were Jewish and
a two-fold re1ativé risk existed.

The lack of elevation in the rates for the great majority of cancer types
is reassuring, but factors responsible for the elevation in breast cancer rates
in St. Louis Park need to be investigated. Further interpretation must await
interviews of the 95 cases of breast cancer or their families and an appro-
priate control group. The results of such a detailed case-control study, now
in the planning phases, may explain the elevated breast cancer rates in St.
Louis Park on the basis of the frequencies of known risk factors. If this is
not the case, further studies to explore a possible relationship with the water
supply must be considered.

At the present time, the elevated incidence of breast cancer cannot be
attributed to the water contamination, although the limited information avail-
able does not rule out such an association. It should be noted that the wells
found to be contamﬁnated‘have been closed, presumably reducing any hazard which
may have been preseﬁt.

We gratefully acknowledge the advice and assistance of Marcus

Kjelsberg, Ph.D., Chairman, Division of Biometry and of Leonard

Schuman, M.0., M.S., Chairman, and Jack Mandel, M.P.H., Assistant

Director, Division of Epidemiology, University of Minnesota School

of Public Health, Minneapolis, Minnesota. Or. Schuman was Director

of the Minneapolis-St. Paul Component of the Third National Cancer

Survey, and Kindly provided access to the data.
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‘ TABLE I .

Cancer Incidence Rates for Total Cancers and Breast Cancer

St. Louis Park and
Three Comparison Populations
White Females Only, 1969 to 1971

Breast Cancer

Average Annual

Total Cases Age-Adjusted Rate*

Population
St. Louis Park 25,424
Edina 22,492
Richfield 24,247
MSP SMSA 914,218

1969-1971 per 100,000 pop.
95 113
65 82
41 - 58

2130 78

All Cancers

Average Annual

Total Age-Adjusted Rate*
Cases per 100,000 pop.
301 381
175 241
145 235
7726 282

*Rates per 100,000 white females, adjusted to the MSP SMSA population of white females, 1970.

Mantel-Haenszel Summary Chi-Square Values and p-Values

Comparison

St. Louis Park vs Edina

St. Louis Park vs
Richfield

St. Louis Park vs SMSA

CHI-SQUARE p~VALUE
All Cancers All Cancers
Breast Cancer Females Breast Cancer Female;_
3.38 19.90 .05 < p <.l < .0005
10.85 21.18 .001 < .0005
13.64 24.31 < ,0005 < .0005
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Appendix A - Tests of Statistical Significance 52

The Mantel-Haenszel overall summary chi-square test that we used is a one-
degree-of freedom procedure for testing if the rate of occurrence of an observed
event is the same for two groups after adiusting for different age or other dis-
tributions in the two groups. The overall summary chi-square that 1s calculated
essentially compares two age=adjusted rates. In essence, for each age interval
one has a 2X2 contingency table (see below) where the age specific rates are
defined by the rates for the two populations combined. Adjustment is by the
indirect method, applying the mean rate for each age interval to one of the two
groups. For that group, the difference between the total number of observed
events and the total number expected is compared to its standard error. The
‘ same procedure applied to the other group would give identical results, so that
it does not matter which group is used for the calculation.

If the chi-square value (with one degree of freedom and continuity correc-

tion) thus obtained exceeds the 5% cut-off point, 3.84, the hypothesis of equal

overall adjusted rates is rejected.

Example of a 2X2 contingency table:
Pop. 1 Pop. 2

n.. B (YT
' Age Group ¢ 13k 13k Ni
> 15 T

Pijk Pijk' Pij

The Mantel-Haenszel overall summary chi-square test is a reasonable overall
significance test which has power for alternative hypotheses where there is a
consistent association in the same direction over the various subclassifications

'between the disease and a study factor.
Example 1. equality of rates

vVsS.
all St. Louis Park > all Richfield 001580

Ly T mevpe e, P An P T AR SR s &t .t rae vms e o ow “ = e mam



53

equality of rates
v.s L]
young St. Louis Park > young Richfield

OR
old St. Louis Park < old Richfield

If, however, there is a "flip-flop" occurrence of events then the Mantel-
Haenszel overall significance test is not good at picking up significance. It
could be that this is what is going on with the males in St. Louis Park; maybe
the young are not of interest.

In this study a result that is significant at a prespecified significance
level is interpreted as meaning that one of the two comparisons has a statistic-
ally significant greater incidence of cancer than does the other. The way you
tell which of the two comparison cities‘has the higher incidence is by looking
at the age-specific rates and for a consistency in one direction.

The Z statistic looks at the same thing as the Mantel-Haeqsze1 summary chi-_
square statistic, but in a slightly different way. Both compare age-adjusted
rates, but the weights assigned are different. The Z statistic has as its weights
the white male or white female age populations 6f the Minneapolis-St. Paul SMSA
as the standard (direct method of adjustment). The Mantel-Haenszel has,. as its
weights, the mean incidence rates from the combined populations of the comparisons
as the standard (indirect method of adjustment). Furthermore, with the Z we
changed all cells with zero cases to .5 (% a person) so that no rates would be

zero, and lastly, the Z was calculated without a continuity correction.
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Appendix C. General Infermation on “ater Supply Systems
References:

1. Manual of Individual Water Supplv Systems. U.S. EPA,
Water Supply Division, 1974.

2. Water Resources Outlook for the Minneapolis-St.Paul
Metropolitan Area, Minnesota. Prepared by USGS in
cooperation with Ketropolitan Council, 1974.

3. Water Resources: Policy Plan, Program. Metropolitan
Council, w/12/73, 1973.
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Source of Water

The source of all water available for domestic and other uses is pre-.
cipitation by means of a cycle known as the hydrologic cycle -- the circuit of
water movement from the atmosphere to the earth and returned to the atmos-
phere through processes such as precipitation, runoff, infiltration, percola-
tion, storage, evaporation and transpiration. The hydrologic cycle 1s depictea
in Figure C-1.

Water resources occur in the Minneapolis - St. Paul metropolitan area as

- (Figure C-2).
ground water and surface water , Precipitation that infiltrates into the soil

acts to recharge the ground water supply. Ground water is water contained in

the zcone of saturation lying immediately below the wate~ table where all pore

N

spaces and voids in the rocks are filled with water at a pressure equal to

atmospheric pressure (water table conditions) or greater than aimospheric pres-~

sure (ar<esian conditions). In the twin cities most aquifer wa%ter belcw <he

St. Peter is under artesian pressure and artesian conditions prevail in the

St. Feter where it is fully saturated and over lain by Glenwcod ﬁnale.
Precipitaticn that does riot infiltrate the ground or evapcraze flo.,s over

*he ground surface and is classified as direct runolf. vhere tnis runoff ccl-

lects in natural reservoirs (rivers and lakes! or artificial reservc:~s {cisterns

it becomes surface water.

Although the ultimate supply of both ground wrater and sarface watsr 1is

precipitation, in some parts cf the metropclitan area grcundvater is recharz:s:

7]
-,
3]
-
"\

by surface water {(where the aquifers ars expossd in strean= cnanre
ir other parts ground w~ater is Zischargei =o surfacs satar (27 springs ¢r 2-

intsrsections ol a water body arid a water tabi.-i.

The abunzan- graund vate! r3SC.LICEE 1n ~h2 TeIrinlllTal &53 UESsLlT
The Tein Tirvies arcesian bLasin iccatsr 1S 5r wner SLTUOo3ST -0n Il aTer tot -
vinc:2, ana —ag: up of Freca~hrian, Jarbrian zron el Il LoWmSSRT O NIy Dos-

Tazions, AT ene ~ir2 *ha2 entire invzanclis -
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glaciated, thus the present land surface is largely composed of drift with its
configuration attributable to glacial and post-glacial deposition.

The bedrock surface is dissected by deep valleys and tunnelling streams.
These valleys are significant to the hydraulic continuity between the bedro;k
formations and the glacial drift.

The rock formations beneath the surface i1n the Twin Cities artesian basin
are as wide in variety and as hydrologically complex as any otner sequence of
rocks in the country. A description of the bedrock units, their position 1in
the geologic column, and their water-bearing characteristics is shown in Figure C-3.
The bedrock sequence, as I have already stated is very complex, but in geaeral
can be divided into T aquifers and 5 aquitards. An aquifer is a geologic for-
mation, group of formations, or part of a formation that contains sufficienz
saturated perneable material to yield significant quantities of water to welils
and springs. In order of use and development the major bedrcck aquifesrs are:
1. Prairie du Chien-Jordan, 2. Mt. Simon-Hinckley, 3. Ironton-Galesviile,
4, St. Peter, and 5. Platteville. The Prairie du Chien-Jordan and th: 'zt.
"1mon-Hinckley consolidated aquifers are among the mcst prsductivez i the L.S.

N ~

and are the source of 90% of zne grcund water for tne 7 county metrogolitan

area. They cover 2,000 and 6,000 square miles respectively(Fizure C-4).

The first three of the six aquifers noted are consilderd s-.ngl.e bvro

= W

1m
>

[}
)
n

[
u

units because of the extensive movement of watar between tne .o gecloglic uri-

L

For example, recharge to the Jordan sandstone 1s nainly tnrough <the Prairi
Chien group,theretrore wsells tapping these rocks are Tost cf*en completed 1n <n2

~}n

s¢rdan sanastone to benefit from tne yielda of bozh units.

An aguizard is a confining ber mage of nmasorials “ral irtc SwTlelTTEr ool -
The 5 aculzarnas of zhe Twirn JitTiss artesian basir are 1 n@gleraing “»r-0
1. The Glenxcod shalz beneath —ne Flazv=vicle acu.l=r, . 7Tm2 silzzzore -
shals ar zthe oc<torm of wne ST, Ferzr acurlsr, 2. The Jdolominie s1.7s- 0 o
dclomitic sanustone of =he St. L=m.rencs Termatlon beneatn <r- Jorlar g-3 .27 -,
“. The fine grained sandstcre of rne Franconia iorwaticn, ana *, The Eau ."l:Q..O_ 1 591

canasreone.



+ ' Within the zone of saturation the position and type of individual units

controls the water yield: aquifers yield much more water than aquitards which

yield more water than aquicludes which are essentially impermeable.

Ground "Jater Principles of Occurrence

ll.‘

Ground water is stored in and moving through the rocks shown in "~Figure C-7%.
The ability of rocks to store and transmit water 1s dependent upon the intercon-
nection of pores by interstices. Aquifers have either one or both of two kincs
of permeability - pfimary intergranular or seconda;y solution cavity and
fracture. Examples of aquifer materials having the dxfferent kinds of pern-
eability are depxcted in Figure C-5.
The sand and gravel aquifers in the glacial drift have the former and ztne

Mt. Simon-Hinckley, Galesville, Ircnton, Jerdan, and St. Peter sandsteones
can have bo*th as they are variously cemented in part. The Prairie du Chaen
ané Platteville limestone and dolomite have the latter. The type of permea-
bility significantly controls the filtering capabilities of a rock. For exarp.2,

rganic licuid wastes, such as effluent ficmseptic tanks, discnarged trrougn

, cper e v Thar = 2@ TP PR A N O N N 4

rocks wvith praimary perreabilicty, Also, permeability =ype cften alfeczz ns
hydraulic properties of a rock. Rocks .ith prirary per;easi;i:. are likely

tc have homogenecus hydraulic properties;wh2r£2s rccvs wlin SecoOncary perrza-

pility wili have heterogeneous properzies for .hich :there are nc -athsrztical
ground water-flow analyses avallable.

Ground Jater Movament

Ground xater 1s constantly in me<:on, neving from placs=s < pigt ceze-z:ial -o

vlaces of low potential and frcm arzas o7 racrargs <o oare=3:s Jr aistharg:, Do

2OULTEr

-
n

represented QY N9 €T 1aterr (2ol VEEQ E MELT Eva o.n - - N

#=11 conmpletad a: that place :n that aguir2:s.



A map of the potentiometric surface of the water in an aquifer is made by con-
touring head differences that are measured in several wells completed in the
aquifer. Because water levels flucuate to s;me extent both seasonally (decrease
in summer due to air conditioning and watering lawns; increase in winter due to
sorie wells being shut down) and annually {(downward trend indicating increasec
rates of pumping), these surfaces are only representative of the period of
time dipicted. Nevertheless these maps are useful in showing the general-
ized direction of overall lateral ground water flow in the aquifers.

Water in the Prairie du Chien-Jordan aquifer flows away frem three
highs in its potentiometric surface. - one in the White Bear/Forest Lake area
irn tle nortﬁeast; another in the Minnetonka area in the west; and third in *he

Verrmniilion River headwater area in the south. Regional flow from these hiz-s

is towaras the three major streanms, hence downstream to the southeast. (Minnescta

River flows northeastward; St. Croix River flows southward; Mississippi River
flows southeastward).

Local flow patterns, however, are extremely complex due to the higniy
daveloped well system of the metro arez which has changec bcir ths airecticr
and “he rate of ground water fiow. N

Water level maps show that water 1is moving in pa~ts cf the pedrock =o.aruas
punping centers irstead cf towards strears and lakes ~hicn is the naturzl

hydraulic gracient. Dams on the Mississippi River above the rmouth of =the

Minnesota River also affect loca. directions of zround :a

ter flon.

Generally water moves verrcically from overlying tc unceriying zaull=rs,
but moves upvard where the potenzicmetric Jd1fler-pcss 2lleo,. TLo ~ay 12 o2rs:
lor2liv in zhe vicinity of pu~ping wells, genwral.y 708 IUeVvErsa. 1S SN ro-
lived, but if 1<.b2corm2s perenial ~ucn ¢ the waisr 11SCLArgsd irs —'= o .7i-
ing .e,ils —ay b= supplied oy lcuer ac.ifers,

001593
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~mny

bored, drilled, or driven. Drilling is the method most commonly used and if
properly constructed deep drilled wells will normally provide excellent protection
against contamination. i
When a well is used to pump water from a water-bearing aquifer, it has <zhe
effect of draining an inverted core shaped area of the ayquifer called the cone
of depression (the apex of the cone is at the well). The water level 1in a
weil that is not being pumped is called t..2 static water level. If the well
is an artesian well, the static level will * : ~“nve the aquiler at the well
location. This level is independent ol the water table, and 1s called the

hydrostatic or potentiometi'ic surface.

The drawdown of a well is the difference between the static level ana the

n

purpirg level, At increasing distances rfrom the well the d}andOhn cecreass
unitil the slope of the cone nerges with the static water table, rhe radius of
influence is the aistance frorm the well at which this occurs. The radius con-
tinually eipands asgreater amounts of water are withdrawn. If 2 wells are close
enough so that their circles of influence overlap, then mutual interference

cccurs ané the producziocn of becth wells is decreased. s2lls complezad 1in

water table aquifers (unconfined) can be closer togetner #ithout rutuzl 1nzar
ference than wells completed i1in artesian aquifers (confined). This is becauss
the diffu sivity, which 1s a measure of the spread cf the effects ¢f purp;ng.
is much less (sloweé) 1n the fcrmer than in the latter. ru=ping =7f=crs cr

aquifers 1s shown in Figure C-6.

ground water Qualitv

The U.S. EPA provides ~urumu- standards zor wazzr’ “ua-lTy. Ine-:
LAEr2CT2rissi1cs are neasured and »:rirted on TREoranis o noe@Lg o U o®IL LT
per unit volu-e of wazer, for exawpi® LBP™ ARG Lo oL oLt T @ goemy L L
tater neans that feor zvery 1 ~illicn ::i..aons 20 a2 3,30 00l _ter, SO0 b,
or chemical are present). In aazsr, oo™ = Lrs 1 oani upt = oo L.

66
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Water quality variables include pathogenic organisms, turbidity (suspended
particles in water), total dissoved solids (measure of nonsettleable and non-
filterable solids iﬁ solution), tastes and odors, color, hardness (caused Qy
the presence of calcium and magnesium salts in solution), and pH (relative
acidity of alkalinity of water). -

Unlike surface water, ground water quality is normally constant over long
periods of time. (The quality of river water may vary from day to day). The
quality of the ground water supply for the metro area is generally good. How-
ever, there has been contamination of the ground water aquifers due to septic
tank and cesspool discharges, industrial plant discharges and improper on-lot

‘ disposal of liquid and solid wastes. This contamination has been confired
rainly tc the unconsolidated aquifers (drift) and the uppermos:t oezrock aguifers,
but with tise contamination of the surface water and of waier in the glacia.

drift can affect the quality of water in the underlying conscliga<ed aguifsrs.
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Figure C-1 The hydrologic cycle

Borrowed from Manual of Individual Water Supply Svstems,
. U.S. Envirommental Protection Agency, Office of Water

Programs, Water Supply Divisfom,1974.
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T Surface Water

Ground Wator
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Borrowed from Barr Phase II Report (adopted from Sunde,Hydrogeologic
Study of the Republic Creosote Site, 1974)
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Figure C-4. Major groﬁhd
water aquifers available
to the HMetropolitan area.

Borrowed from Water resource,
1973.
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EFFLCT OF PUMPING ON CONE OF DEPRESSION
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Pumping effects on aquifers.
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Borrowed from Manual of Individual Water Supply Svystems, 1974,
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‘Appendix D. St.Louis Park Water Supply System

St. Louis Park began construction on its first 2 watermains in 1929. The
first was 128,000 feet of 6", &', and 12" watermain conmnected to the Minneapolis
Water Supply mains at France Avenue and Minnetonka Boulevara.. (serviced the
Sunset Gables area of St. Louis Park). The seccnd watermain was connected to
the Minneapolis main at 38th Street and_France Avenue (sefv1ced area of Excelsior
Boulevard from France Avenue to Wooddale Avenue).

In 1931 the Village of St. Louis Park was notified by the City of Minnea-
polis that they should start making arrangements to construct an elevated tcwer
and drill a well to furnish their own water supply.

"0ld CiEy well # 1" was drilled in May, 1932. According to Faynard rfays,

(9]

Superintendent of the Water and Sewer Depar=tment, '"Ola City well = 1" lcca*s

A
nosu

[N

us™,

(I}

at 36th and Brunswick went into operation in July 1934, but was cliosed
1834 aue to the strong odor and bad taste of the water. (USGS reports that
"0ld City well # 1 was abandoned ir. 1933).

In 1938 the city nade their final break from Minneapeclis sater seruicss

) -
2anc. Bt

:n2n they put into operajion wells # 2 and 3 locatec near 29<h ara

)
(e

(]

2 - 1941 these ¢ wells suppiied the water neegds Tor the cily.
There was an expansion period from 1941 - 1¢6C in w~rich addizionzl .e..s,
mains, and purping equipnen* were constructegd.
The city had many prcblems of dead-end mains {must o€ f%us?e: Trezguersliy
or will service poor quality water)‘and high iren content 1n the .«aTer causirg
rusty water problens.

In 1964 tre firs* central consol “as insTali=s In <n: 1Ty nell S0 T7A -

[

city could operats all of 1=8 T.anTs and PUTRINg €7271303 78T I S<nIrAL

location. .

By the end 27 1974 cthe ci17y nad: ., & ey swlls TR ZIvroir: 0 -
sizv of 26,000,000 gallons a d=,, 2. d == Z'e.L TIaers LI0 LoO07TL o sl.
37 2.6 ~ijlliern gallens, 3. 4 Zround STOrAaSs rEZe L0 F 1TROR 0RO TZY 0T O
¢f 5 million gzallens, and 4. <ev2ral fror re=al voaars, C¥8% Jholss De g
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I+t is not known how lonz FAH compounds hava been in the 3t.Louis Park water

s and techniquas for their deseztion in water havz bacoms

u
=
bt
I( J
[
<
[O)
[
3
c.
tg"
[0
3
ct

availabl: only recently. It is posaibls, howewver, thas they have bean the2r: or

Stelouis Fark's Tirst w211 was drill.d in 1232 (w211 bor:z oz:n 4o th? reiri:
du Chion=Jordan aqui:er) and shut down a few months later duz to ir2 creozou
tast2 and odor of the water. PFurthermore, a company w2ll drillzd in 1917 and op=n

)

vo the Hinckley aquifer has long b2en both a source of contamination duz to a szpill

©
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dir2ctly into the well and a pathway of contamination due to 2 l2ak in it

In 1930 the population of St.Louis Park was ..,710 and thes2 rasidsnts obtainzd

their drinkins walzr sither from the Minns2apolis ‘ater Tuprly System or Irom privase

t2s. 3y 13,0 the porulation had grown to 7,737 r2iidsnts who wers sarviczd oy
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The siz2 of Zdina's population was agout comrarabls to St.lecuis Fark's untzl !
alter 12.,0 when St.Louis Park increzassd in cize much aor?» rzpidly tnan Zdina.

ut mor: 3loily, but by 1:50 nad =imo.z:
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reacnzd the cize of St.Lou{s Park and continuz2d %o be coxparzblz 1n torulation
ciz2 therszaifitar. Th2 percent of nousing unicts built in 2aczn community catu.sin
san.u. y2ar3 Jollows thz vati2rn o sopulation rowsth, '3y U= T=ro3 L Dee
Populastior siz= iz o intarost In Tormc of oarn Jaziors il owinLlotion i ooty
dayrez ol urpani-atisn zad lzvel of industrizliiizolin, T premiolnoalin T

~uToly systems and the types of masorizls sz mnd nss

:inz, tumps, valreu, 212.)
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Table B-2 Continued

Driller's Log: (from USGS)

Qd
Opl
Ogl
Osp
Ospu
Ospn
Ospl
Opc
Cj
Csl

cf

Cd
Cm

pCh

Glacial drift

Platteville Limestone

Glenwood Shale

St. feter Sandstone, undifferentiated
St. Peter Sandstone, upper shale beds
St. Peter Sandstone, middle beds

St. Peter Sandstone,'lower silty beds
Prairie du Chien Group

Jordan Sandstone

St. Lawrence Formation

Franconia Sandstone

Ironton and Galesville Sandstones

Eau Claire Sandstone

Mount Siron Sandstone

Hinckley Sandstone
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Table D-3,

Percent Housing Units by

fear of Construction

Edina, Richfiela, St.Louis pParic and MSP SMMSA

Edina Richfield
No. all year housing units 13,299 14,986
% housing units built:
1969~March 1970 5.4 1.7
1965~19683 . 17.1 12.3
1960~1964 17.9 15.3
1950~1959 37.6 45.1:
1946~1949 10.6 20.8
4.8

. 1939 or earlier 1.4

78

St. Louis ;

Park MSP SMSA*
16,033 574,826
2.1 4.8

8.0 11.1
15.3 13.0
37.6 22.0
26.4 9.9
10.7 39.1

* Minneapolis~St. Paul Standard Metropolitan Statistical Area

Source: 1970 Census of Population and Housing, Census Tracts, Minneapolis-
St. Paul Standard Metropolitan Statistical Area, Minnesota, PEC(1l)-132,
March, 1972,
Table H-2 Structural, Equipment, and Financial Characteristics of
Housing Units: 1970, pp. H-37, H-38.

. Table D-4. ropulaticn by Census rear, Lzivz, R1confizla,
St..Louils Park, :19:C-1972
St.Lauls
Edina Richfieia Parv,

1970 44,046 47,231 48,883
1960 28,501 42,523 43,310
1950 9,744 17,502 22,644
1940 5,855 3,77¢ 7,737
1930 3,138 1,302 4,720
1920 1,833 —e=em- 2,281

Source: 1970 Census of Population, Nu—ber of IMhabitants, "‘innesota, ®C,l)}-3al3

Minnesota, August, 1971.

Table 7
1970, pp. 25-17, 25-13.
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Appendix E.

Table E-1.

Chronological Urder

Event or Report

Sugar Plant Well # 1 drilled

Sugar Plant Well # 2 drilled

Creosote Plant Constructed
Reilly Tar and Chemical Corp.

& Republic Creosote Works

w
ct

Louis~Park old city well # 1
drilled / shut down
vinnehana Creek Water Shed

District Report (Hicker)
MEOH Letter
St. Louis Park HUD purchasss property
Former Creoscte Site land-farmed

]

i'DE Repor=
Sunde Reporx
Barr Phase 1 Report
Biocentric Report
Barr Phase II Report
JDH FHealth Risk hssessment Report I
St. Louis Park plugs vells & 1 4 2
APa Heal<zh Fisk Assessment Regers 1
St. Louls Farl ziscontirues us= =:

wells 5 7,9,10 anc 15

79

St.Louis Park Water Contamination Problem (this szction contains
summnaries of various reports)

Events and Reports in

1932/1933

- ’ !
1970€ M, s/l fet T F Lt e\

5;44 e, P#TPCH
ffaﬁ*57 7'sﬁn /éa:(‘yy
1970 A_/M-’{’a//s/r,y’-a(f 4 '1"/‘?’0)
=.3
1873
1273
197
1976
1a87¢
1977
1a77

001608
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Event or Report

MDH Health Risk
USGS Phase I, G
USGS Phase II,
USGS Final Repo
Excavation
Treatment Metho
Barrier Well De
Yell abandcnmen
. St. Louis Park
city owned
St. Louis Park
ment Piloc
Peaquest tc Legi
for funding
Envirormental I
Earrier %Wells 3
. Jater treatment
Barrier Wells p
Contaminated we
Excavation and
Request to Legi

Orgoing monitor

R -

Assessment July,
eology & Hydrology July,
Diffusion Dispersion Model August,
rt October,

(August,
dology (August,

sign (August,

t, MDH, private wells July,
well abandonment, October,
prcperty

Municipal Water Treat- June,
Study

slature and Congress Noverber,

npact Staterent
rnctalled

system installen
umped

11 water treated
disposal of ccntaminated naterials
slature and Congr=sss for fundirng

bY-Xal
Ty

W

ing ard modeling e

Date

1978 - July, 1980
1978 - July, 1979
1977 - August, 198C
1980

1979) - October, 1980

1979)

October, 19&8C

1979) Oczober, 3280

1978 - December, 1979

1979 —»

19E0

[
[0}
[as}
n)

§=s
&
[1Y]
!

(ks
n
G

O
m
tn
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Hiétory St. Louis Park Versus Republic Creosote

The area under study is now known as Oak Park Village, owned by the Housing
Authority of the City of St. Louis Park. The site was previously occupied oy
the Reilly Tar and Chemical Corporation and Republic Creosote VWorks, 1517 <G
1972, engaged in the distillation of coval-tar products and creosote.

In 1969 the city adopted a comprehemsive Air Eollution Ordlnan;e an<
formed an Odor Panel to determine the extent of the air pollution nusiancs fror
the Republic Creosote site. Then in 1970 the city of St. Louis Park and th
Minnesota PCA initiated legal action to abate the air pollution. This was
not settled until 1973 when the city purchased the site.

One of the major prcblems with éepublic Creosote's operations was that all
wastes were deposited on the land surface cf *he site, with ccncerr that the
rurni-off would seep i1nto the ground and cause pollu*ion of the ground water res-
ervoirs belcw.

In April, 1970 the PCA staif prepared a report entitled "Minnehana Creek

dater Shed District Report" (HICKCX). The repert noted that necne of the ci<ys
wells tested showed phenols greater than .0CS mg/l ‘thich 'ras the li-i17t ¢
ability for <ne choloform ex*raction method used.

in 1973 tne City of St. Lours Park purcnased the prerert; ~ith the azrese-
ment that they would hold the companies "harnless"” Iror clalms &Sgertec 25l =

them by the PCA. But In Jjanuary, 1974 tre PCa informea tns city =haz 17T naa .u-

a hold on the proposed stipulation for dismissal of zhe suit pecause racen-

tests by the MDE nad sk~ the preserce of phenclz in The grourt sazar,
Source: City of St. Lcuis rari. “e~crandu-s.
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MDH Report

In December of 1973, the MDH reported low levels of phenols in some muhi-
cipal and several industrial wells near the site, and in September of 1974 they
issued "Report on Investigation of Fhenol Problem in Private and Municaipal
Wells in St. Louis Park, Minnesota". Following is a summary of this repor-.

The fiela investigation involved a well water testing program i1n which ons

sample per week was collected from each well for a 10 week period. Soil samples

were also taken south of the Republic Cressst= site. Phenol determinations

were made using the MBTH (manual 3-methyl-2-benzothiazolininone) methoc.

Findings:

1. 2 .002 =mg/: phenolic compounds were detectad in both municipal and private
wells; concentrations for individual wells varied over thae sa-plirg perisc.

2. wells showing tne highest concentrations and the most corsisten* phenclic
presence were located closest to the former Republic Creoso<e site.

3. Soi1l samples from bore hole #13 at a deptn of 45 feet had a proncuncea
creosote cdor and black viscous arpearance.

4. The rlareIndustries vell showvzd continuous 1o+ level pnerclis; =ne Fctinsor
Ruboer Co. well showed continazc.c high ievel phsrols; ~OsT ug

patterns with an occassional high value. (Intermi<tant occurrence <f pnercl

p-

’
in #ells nay be related to the hyaraulic influence of e

5. Phenols were found in all of <the aquifer fornations dcwm To 200 Jees.

The report concluded that consiaering the huges aroun- e¢f :.as<s ~azerizls
discnarged +c <he surface, the length of time this ac<ivity =coim viac?, ar. e
sva<ial arrangement of the z2frfecrt=2a '&lls, =nat i~ .38 rrssin.- < a7 .lLzsul-2.
corzamination haa taken piacs.

dre ¢f Tne recomnendazicns thoat resalted tro- Thls omrescigztict wad -
imple~entation of an ongoing 2pl.a23~12.i51C STUl 07 ThAc UISSiTle DaClL0 CezlT

Auazaras resulizting frem tne pollusior o7 aliseTEt mourlfroer

—rr LTI T v



St. Louis Park.

-

‘v

Average Phenolic Concentrations for some Municipal and Private Wells in

Average Phenolic

Well Ne. Conrn  Ame/1)
1 .0075
3 .0017
4 .0006
5 .0065"
6 .001
8 .0074
‘I’ 9 - .003
10 .003
11 .0037
12 .00275
13 .0023
14 .0CC55
15 .0009
L}
MN. Rubber Company .0cz2
S & X Prod. 0011
. Robinson Rubber 1.1
Burdick Grain .00<5
- Flame Industries .0035%

001612
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Barr Phase I Study, MNov. 1975 - May 1976

In the Barr Phase I study 14 soil borings were analysed for phenols and
benzene extractables to broadly indicate the presence of coal-tar derived was+es,

The data indicated low levels in the top 10-15 fee% over most of the site. Th

)

highest concentrations were fcund between Walker and Lake Streets (off the si<e:.
Here concentrations increased with depth, with high concentrations as deep as
50 feet.

Eleven soil sghples were analyzed by TLC to qualitatively determine the
presence of PAH compounds. Five samples were analyzed by GC to quantitatively
measure the concentration of 6 PAH éompounds. PAH ‘were present in all 11
samples. High concentrations of PAH were detected at 32 feet and at 5 feex
in soil columns south of the site between Hwy 7 and Lake Stree*. Deteczable

anounts of BaP and relatively large amounts of chrysene were indicated in 2 of

the 5 samples.

Conclusions

1. The scluble fraction of coai-tar wastes (as measured by pherolics! ba

(13

migra-ed southeast of tne site.
2. The norizonzzl ground water movenment in the surficial ground wazer syste-
in the study area 1is generally to the southeast, and
3. The area cf contamination s 2,200 feet by 1,000 feet, running 1n sec-t Srcm

the surface to the tedrock 70 feet below.

001613
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National Biocentric Report (hired by HUD)

In July of 1976 National Biocentric Inc. released a report entitled:
"Proposal, Soil Boring and Chemical Analysis of the Northern Portion of Oak Park
Village'". Their goals were to locate bodies of contaminated soils and to deter-
nine depths of contaminant leaching. Soil samples were analyzed by GC/iS for
PAH and pentachlorophenol. The PAH compounds analyzed included phenanthrene,
pyrene, BaP, benzo (g,h,i) perylene, dibenz (a,h) anthracene, chrysene, and
one chloronated aromatic hydrocarbon, carbazole. These were selected because
of their relative abundance in creosote waste, their chromatcgraphic elution
time, and their carcinogenicity, mutagenicity and toxicity. Exploration was
to 10 feet only. ) .

Following this report the Housing Authority of St. Louis Park decided tc
push ahead with their plans for redevelopnent of the nerthern portion of the
Republic Creosote site despite the fact that the Barr Phase I Report cited evi-
dence of contamination of the northern porticn. They used as ammunition fer
theair decision the fact that St. Lcuis Park slopes from north <c scuth xitn

ths fact Tnat

2.

the northerly parcels 10-15 feet higher than *thne scoutherly end,
the nor*hern portion of the site was useu for storage of equip-=nt only, and <ine

finding from the Barr Phase I Report that ground water gradients appear=d Io bs

to the southeast.

001614
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'Barr Phase 11 Report

The nmajor emphases of Barr Phase II were to define the vertical and horizontal
ground water flow through the various glacial and bedrock aquifers and to aster-
mine the chemical quality of the water in the various aauifers. Barr Enginesring's
interpretation of ground water movement 1n St. Louis Park follows.

Ground water movement in the upper drift aquifer 1s assumed %o be primarily
in the vertical direction as lateral flow to the east and west is restricted oy
the clay layers which nearly rise to the surface. Lateral fiow 1in the middle
drift aquifer is to the south and east. In addition there 1s substantial
vertical recharge from the middle drift aquifer to the lower drift aquifer
where lateral flow is assumed to be negligible, so that leakage from the niddie
érift aquifer to the lower drift aquifer rust travel vert:icall; zc tne urcer-
lying Platteville limestone.

Available data indicate that the flow in the Platteville limestons 1s %o
the eas= toward a buried bedrock valley which runs north - south beneath ccd-
dale Avenue. Because tne flow 15 through fractures and fissures whicn nave ze-
cene sclution charnels 1%t 1s difficult tc predict its rate of ~c.e~ent.

The Platteville may be urderlain by 3 feet of Gler-.ccc snals {conf:irirg izyer
#hich 1s impermeable enough to maintain an 18 f:o: heaa difference bet:.=2n -2
Platteville and the underlying St. Peter. The flo. in tne S%. Foter zpuears
to be toward the east, but it 1s greatly influenced by the buries be2arcck allzy,
and by cer*ain wells. The buriesi valley in the southsastar~ norz:ion of Sk, -—cuis
Fark cuts tnrough the Glenwood, thereoy corascting <he glaciz: arif: Flat-e _1l:
directly <o the St. Peter, blocking the zasTears {low ir 7v= 57, Te-ar =z :

tne ouried valley, and allecwing rapla recharv= . “re S7, =.-=r.

oft
(31
th
t

UnZer existinc condizicns 1% 13 2s-1 atad

waver to travel vertically from *he S*. PzIzr %¢ zhs u=asriing Irairizc 2. 010 =-
Jordan through *he silistones. A gragi=nt To v@ D@37 WOTLr a0 the e

sazer floy in the Prairie du Chisn-d-=raan,
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Barr Engineering hired SERCO Laboratories to do their water sample testing.
The parameter used was phenolics, the method used was chloroform extraction,
colorimetric, with a detection limit of .002 mg/l. (The reference for.this methoa

is APHA, AWWA, VWPCF, 1976, Standard Methods for the Exarmination of Water and

Wastewater, 1l4=h Edition, page 576, APHA, 1015 18th Street NW, Washaingtcn D.”.
20036). Results follow.

Chemical analysis of surficial ground waters indicated that phenolic ccn-
centrations showed a high degree of variation from sample to sample. Barr con-
tended that this may reflect a variation in the_spatié& distribution of phenolics
in the ground water system, a difference inpumping rates and times pricr tc sarple
collection, or changing ground water quality.
conclusions
1. The concentration of coal-tar derivatives throughout the soil column or the

southern portion of the site and south of the site is much greatsr <han on

the northern half of the site.

2. The groundwater in the :rift south anc southeast of the site 1s movi=z laz-

flnto Tne Plattevills. Srouwru-

erally through outwash material and verticall

L%

water mover.ent through the Platteville is lateral

beot
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e
(o]
o
\i]
O
b

<
ct
o]
®
la]
(5
n
o
o}
m
(o]
c
'3
e
W
8]

bedrock valley southeast of the site.
2. The ground water in the drift south and southeast of <n2 si1%*2 1= corsz~i-a-2:1.
The movement of wastes has been lateral vith the Zrcuravazsr F:c. and - zr--

ical due to its higher specific gravity anc due to verzical grourd.atsr —c¢ra-

~=n<. The wastes contain pherolics anc PAk's

]

etected 37 ¢ -2 I arn
=2/l respectively a* a dep=h o 52 feet belo: Trne surfacs 7 < e al=—a .27 e

Hvy. 7 and Lake St. At the ari

L.7 nz/l anc pherolic concentratiors of 2 TZtL AaU- Dws L ToASLSSY,

£, The guali+y 1 th2 grouncgwvater in <Ne -1l ars Tlav-- 1.2 33 -0s s e
a% =z g=2ady sTateé CONClTlon anT Th= ConC-nIiratiirs 0 Ioa.-"ar -rl o L f
(111 lively continue to incr=oase.
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The buried bedrock valley southeast of the site is a recharge area to the
St. Peter sandstone. From the buried valley, movement is likely to be
eastward.

Avairlable information is not sufficient to explain the reaso; for the
phenolic concentrations is the St. Peter and Prairie du Chien-Jordan

well field north of the site.

The coal-tar derivatives in the drift ground water system represent a
potential threat to the underlying ground water—aqulfbrsdue to:

1. uncased wells, 2. flow to the buried bedrock valley, 3. seepage throug’
the Glenwood and 4. the abandonment of ind&strlal wells that orez acted as
barriers to waste movement down-gradient of the contaminated groundsater,
but nov increase tne potential for spread.

It is technically feasible to use a system of pump~out wells in tne drif:
to control groundwater gradients and pravent the spread of coal-zar deri-
vatives,

Use sanitary sewer and existing surface water treatment and disposal syste~

S.

as disposal routes f%r the effluent frem the gradient controcl ¢l
Excavation of cortaminated scils 1s not an alternative TOo gracien= COnRIrol.
From these data some general conclusions w~ere drawn by the [li FCA:

1. Coal-éar wastes have mcved fror the surfacs downward duz to !ater ;cve—

ment and the fact that they are heavier than .Jjatar. Higr concentrazicns

were found at a debth of 50 feet. The was*es nave ncved

0.
=
W
2]
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‘e
1
§oa
[
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m
ot

least 1,000 feet. This suggests <nat PAH cerpcounas ars pressrt in fats
recharging the Plattevillis over a porticr. of stuny ars=g,

2. rherelic concentraticns 1n ~he drif- are rcvint scusthesasT ar2 zat 3 =%

-y
(]
ot

€

per year. Yater in tne ®lazueuelils D5 0 1ng Tt oas: tne turLEs

valley and vi1li nake 2J3=3C rears to r<ach n=- a.:=v.

3. Twe burised valley souznsas=T @ <"t S182 13 ~ reCrargd oarss v0 T2 3.
01517
Fetar, ‘loverent ou=s of the vallor «ill lilelr - oto ot - ST,
4, ‘ncasea wwells provice natyravs Jor coriamirat<d caTor Irem o The el
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Possible Xitigative Measures and Froblems Therein
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1. Treatment of the municipal water with activated carbon absorption would

be very costly and not prevent the spread of contamination to wells in

other areas.

2. Excavation of contaminated soils is not a complete solution since ccn-

taminants have moved in the groundwater out of the area of contaminatea

soils.

-

3. Problem - disposal of removed material; Hwy. 7 and several industri

situated above the area to be excavated.

4. Grout and abandon wells tha* are potential pathways for ground w»eate

-4

o2 betwreen the crift/Flatteville and the St. Pe<er
Peter and the Prairie du Chien-Jordan, etc.
5. Use gradient control wells to control the movement of

water such that the affected area dcoces not increase.

1y

fro~ the middle drift aquifer to limit both lateral

(o7

wells

150

and betves

"

vertical recharge *o the Platteville. To lowsr =he phenol concsnirazisres

beior 10 mg/l, the wells would have to be pumpéd 50-1CC years.

6. Dispose cf the contaninated groundwater frcm the graais-t

by discharge to sanitary sewer and various treatrent cgtions gr

charge to ilinnehaha Creek.

In a letter to the MN PCA, the i G5 reportad tne pessipiliizy =n

s-=cne and not just the Glenscod fermation s pos~jiats:

Their fincings incicated 4nat =-ncdlsst Heosoital over

valley cus into the S%, Feter sanas-cne ani inst - -2

rcrn tcwxara the former creoscr: s172 33 ~n2 2xIcnIior

over the “hicapo Vilvaukez, St. Tadl A, racific rail

suggestan tha~ 3 secenn vallz s anarrlivi-g Yendnalo -
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St. Peter sandstone and that these buried valleys southeast and east of

the site would create a much larger recharge area for the St. Peter than
depicted in the Barr Report.

Furthermore, the MM GS questicned the hydrologic modeling and ground

water gradient recommended by the Barr Report as well as their assunmptions
used to predict contamination migration. Barr postulated that the corzarinan%s
and the ground water moved as a single phase flow, but MN GS cauticned that

the contaminants could be moving at different v;loc1t1es and directions than
the ground water or that they could be trapped creating stagnang pockezs.

Therefore the MN GS suggested that information regarding the mobility of

the contaminants be presented btefore 1initiatirg a gradient cont~ol systznm.

001619
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MDH Health Risk Report 1

In October of 1977 the MPH released a report entitled "Assessment of Possible
Human Health Effects Resulting from the Contamination of the Former Republic
Crecsote Site". In this assessment they dealt with the contamination cof the
drinking water supplies of St. Louis Park and Edina only, which had been shcun
to contain trace quantities of phenols, a major constituent of creosote.

They estimated the maximum acceptable benzbyrene concentration in drinking
water and the existing concentrations of benzpyrene in the water supplies of
St. Louis Park and Edina. They then evaluated the significance of the difference
between the 2 values and found that the estimated exposure was about 1,0C0 tires
higher than the maximum acceptable exposure which was estimated to be very low,
3.1 x 10_4 ug/1l. These findings suggested to thew the exis“ence of 2 potentially
serious public health problem.

Sore of the recommendations included in the report were:

i. Determine the possible source of coal-tar taste in old city well 2

[

#hich extends intc the St. Lasrence shale and is,cased To tte tor €C

n

tasTts" coull indicate Tngt s

feet of the Shakop=ze limestone. Tri
¢
Prairie du Chien-Jordan is s=2riously conta—inatec 1in “he study =arsa.
2. Examine the buried bedrock valley to the east of the site =c as<ter-ine

the presence or absense of a high permeac:licy "pipeiine' a7 Itne CoTIow

-

of *he valley which could provide a rapidé trare. path for ccnianirz==22

)

ground water.
3. Ccnauc* solubility s<udi2s to determine to ‘'hat 2x=ert ccnsTitu.ents o7

coal-tar wastes are scluble 1

3

ErZUngohzZt=r Arler =

{necessary to precict fusurs concentrztiion an. —cresert “rrnolh Tlr LnLisc-
grourd).,

4, Tha source of the nigh concentraTiars 27 2nencls 1@ Tne Foginsss tl@
Zompary well shcula pe 3o-=r—inzs 710" aciilEre,

91
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.

One of the recommendations they made waé-for the design and implementation
of a pumpout and barrier well system capable of removing and halting the spread
of contaminated water in the drift and lower aquifers. Barr Phase II had rec-
ommended that the effluent from the barrier well system be discharged into 4ne
sewer. MDH stated that the wastes must receive extensive treatment before
discharge to the sewer because the literature indicated tha*t conventional seuvags

treatment would not be effective in removing BP and other PAH compounds.

)
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Serco Report, August 3, 1978

From June 27 - July 7, 1978 Serco Laboratories in Roseville took water
samples from all 14 municipal wells in the City of St. Louis Park and also
from wells in 5 suburbs surrounding the city. (Plymouth, Robbinsdale, iin-
netonka, Hopkins and Edina). The MDH collectea a duplicate sample.

The purpose of this well water survey was to determine if detectable
levels of phenols existed i1n the St. Louis Park water supply. The analyzical
procedure used by both laboratories for the determination of phenols was the
3-methyl-2-benzothiazolininone (MBTH) colorimetric¢ procedure, as adopted for
use by the MDH from work by Friestad (1969).

Results:

1. All of the phenol concentrationrs were at very low levels.

2. All phencl determinations by Serco for the St. Lcuis Fark »ells were at
or below the detection limit of .002 mg/l. The MDH results were somewnat
higher.

3. Resuits indicated no significant difference betwean S=. Louis Pa

‘3
=
n
ot
(]
'3

and water sampled from the surrouncing comnunities.
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MDH Health Risk Report 2

In November of 1978 the MDH issued a report entitiled "Health Implications
of Polynuclear Arométic Hydrocarbons in St. Louis Park Drinking Water". This
report was an assessrient of the first phase of a study of the municipal wells
in the area to determine the concentrations of specific polynuclear aronatic
hydrocarvbons in the drinking water.

From May 8 - August 9, 1978 samples were taken from municipal drinking
water wells in St. Louis Park, Edina, Robbinsdale, White Bear Lake, and Fridley.
Samples of Minneapolis and St. Paul drinking water were collected MNoverber E,
1978. The results are contained in.Table 1 borrowed from the Repcrt.

The MDH selected St. Louis Park, Edina and Robbinsdale for the study because
they use ground water for drinking, they are geographically near tnhe former
Republic Creosote site, and each had had positive phenols detected irn the past.
Fridley ancd White Bear Lake were selected as controls because they use ground
water for drinking, but are to the north and eas%, and on the other side of
the Mississippi River, from the former crcosote site ara thus presurably "safe"
from contamination. Minneapolis and S%. Paul were ss=lectex to dezerrine PAF
exposure from a surface water supply. Sanples were not +tazken fror Plymrouth,
dinnetonka or hopkins because the Barr Pepor:t had showed tne generzl farect:icon
of ground water flow to be to the east (results inaica%te <hat this ray bte in
error).

Witer samples were analyzed by high performance liguid chrecmatography (Frll:

tr =
i

using a modification of a method adevelioped oy *he U.5. EPA

I
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FAn), Posizive resalts were ob=aines for pyrene, flaorantienz, arthracsre,

ana naph=zhacere. ident:ificazicor 21 zhzse CONPAOUras LEs zonlirtan Uy Zas ocrotrtc-

graohy,/~ass sp2ctrometry. The valuss cvrresss? as "less Toar' =02 oLells -

dezection 1i-iz. '
In order of decreasing centamirasicon, ST, Louls fart L2lls 0 L L7, T .

L 14 were <he ros% heaviliy centarina=2u. Thess wellie are all Ly oTre tvalor- oo
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.(Note: the least contaminated of the 5 is furthest from the creosote waste
at
disposal area,1.73 miles)

Samples {rom the Edina, Robbinsdale, White Bear Lake, Fridley, Minneapolis
and St. Paul water supplies were all negative.

The geographical distribution of positive values indicated to the MDH that
the contamination was flowing northward, reflecting the complexity of <he ground
water flow patterns in the area (ground water generally flows to the east in the
Prairie du Chien-Jordan aquifer).

The MDH stated that the task of risk assessment is a difficul% one because
there are no epidemiologic studies 9n exposure to PAH compounds via ingestion
and because the PAH compounds detected in the St. Louis Park water supply ars
cocarcinogens. the health effects of which would be partially dependen= on
interaction with other compounds. Futhermore, the only drinking water standards

for PAH compounds are the guidelines set by the WHO and the CEC which state thzt

whenever the sum of the concentrations of six specific PAM compounds exceeds ZCC

nanograns/liter, the water shoul: not be used for human consurption. Fluoranthane

Jerzzeq

m

is one of these six compounds, ana in St. Louils Parlk welis i0 % 15 1%

321 nanograms/liter.
The risk assessment the MDH dia in this repecrt involved a cempariscn of a
drinking water exposure with all other ingested exposures to pyrene, flucranznane

anthracene with the conclusion that potential risk exisczs.

i
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One of the recommendations the report made was <that zhe St. Lcuis rFark
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distribution system to detervine <he =fTects »7 diluzion =12 &

taminated wells, the magni+tude 2f any ssasonal rarilaxvicops ir FiA- coroantr=Tiors,
ané <he actual copulation aose distribation.

Cn ifoverper 14, 1978 a news release rrom the WDF annourcss the clesirge o:
S%. Louls rary welis 1, 15, 7 and &, ZF-. Zouis Fart sTIpee~ using TSz o0 it -

inatec wrells Movember 10.)

Eade adine-loc b Ut e e o oy

PESIRP I TU ST - ¢ I Ly S PSR TRAT N T R - - - T



" Y6

a il
T » ’ N

Below is data for the contaminated wells only, taken from Table 1 of the MDH

Report.
PAH in Drinking Water*
(nanograms/liter) i
SLP well # L2pth Aquifer A T et BaP 3ghiPE  cPP :

7 446 PdC-J 11.4 104 7.4 <l.l (4.4 (1.1 <lO

9 473 PdC-J 12.2 199 21.1 <1l.1 €4.4 <1.1 q1C

10 500 PdC-J 100 800 450 ‘< 1.1 9.8 2.1 -

10 500 PdC-J 54 486 152 1.3 ld.d l<1.2 €0

14 485 PdC-J 6.3 47 4.2 1.8 5.5 2.2 £1¢
. 14 485 PéC-J 6.3 <47 2.4 (1.2 5.4 (i.I1 L3O

15 503 FdC=J 190 750 390 <1 S <107 2.4 -

15 503 PdC-J 241 122: 292 1.5 6.8 2.0 ~co

* & = less than detection limit
A = antnracene
? = pyrene ‘
Fl1 = fluorantnene
' BaP = benzo [a] pyrene
BghiPE = benzo [ghi] perylene
iPP = o - phenylenepyrene
" PdC-J = Praire du Chien-Jordan acuifer
101625
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"RFP - MAY, 1978

Some figures and comments from the Request for Proposal written by the MDH
include:
1. Excavation of contaminated soils could be expected to cost between 2G and

100 million dollars. .

2. Treatment of all municipal water could be expected to cost up to $100
million per year if the source of contamination 1s not renoved.

3. The hydrogeology of the study area is extremely complex and to determine
the most effective and efficient method of contamination removal it nust

be better understood.

4. The original time limit of 18 months has been extended because the leg-
1slature appropriated only one-half of the money requested.

The Phase I Study requested involved a study of the hydrology and geology
of the buried bedrock valleys, the constructicn and operation of wells to ana-
lyze and monitor water quality in the St. Peter aquifer, the investigaticn of the
source of coal-tar taste in ol3d city vell # 1, anc progra-s ol el atandonnenxz.

The Phase II Study reques=zed invclved the ZJevelopbment of a 2 - 4 ~ensional
diffusion dispersion nodel designed to predict the effectiveness of a varrier
well system for controlling and removing contamina<zed water.

The statement of work was for a preliminary reocort due Decermber 30, 1078
(delayed, was submitted in February of 1979) ana z final rerort sutmitizd June
30, 1979 (delayed, should be ready bty Cctober, 1¢79!. Tre USGS wvas contractes

to do the above work.

)
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USGS Preliminary Report

In February of 1979 the US Geological Survey submitted a preliminary report
of their activities to the MDH.

i

In thas report they summarized the current information available on the
location and construction of wells which may contribute tc¢ the spread of
contaminants between aquifers for the purpose of possible reconstruction or
abandonment of these wells. (Only 2 municipal wells were considered, St. Louis
Park old city well # 1 and St. Louis Park well # 3).

Initial data on wells was obtained from the USGS, the MN GS, The St. Louis
Park Department of Public Works files and the Sunde (1974) and the Barr (1977)
reports. They also interviewed area residents, local business erployees and
drillers.

When possible, water levels and depths of wells were measured and wells were
geophysically logged to verify well construction, stratigraphy, and to get a
measure of possible vertical flow. The majority of private and industrial wells
located, however, contained obstructions suach as pumps, liners or detris -hich
prevented logging and inspection by a downhele television carera.

The greatest priority for investigaction w~as given to the area imrediately
surrounding the former creosote site. A second area orf investiga®t:.ch was IO Ce
Golden Valley to the north, Minneapolis tc the east, Edina to the scuzr, and
Hopkins and Minnetonka to the west .

JSGS stated that the uncased or ungrouted vells wnich penezrats -icre <nan
one asquifer (multiaquifer wells) are of particular conca2rr b2causs —her provizs
avenues for the transpor< of con<tarinants 2s thesy eI <C 2 .rsTooc.= 372 37

casing crigzinally “prere ge<zriorazT=ss with ti-e. Ther us22 T9¢ —InC<iz. =__

cn “he former creosote sl%te as ar =<¢2-p:=. 1T ae rifi=al.; JIRSTracTI oL
pernit <he flcwy of sater out of the frairie u Jhi2r=Joruan acurlsr as~., -2 T <
. . t 1~y = ’
urderlyirg Ironton=Gaiesville apld J-. Sircn-~mangs’3y arurlzpre Sro~ -l a1
k R =
S-. rezer zguifer as well. TAais iz a resalt ¢f o "2Al" 1 The czsulg 2q;3cs~> ~o
the St. Peter sandstcne. ater =zrat is =nzering The w210 ocre I7rowgs wmis oF
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is flowing downward at a rate of approximately 100 gpm.

The USGS found the Hinckley well to be visibly contaminated, as a result

of a spill that occurred directly into the well. Thus the Hinckley well is not

only a pathway of contamination but also a source of contamination. Following are

factors which contribute to the complexity of the geohydrology of the bedrocr

system as elucidated by the USGS:

1.

The large number of pumping wells in the area, many of which are multi-
aquifer wells which have the effect of changing the direction of ground

water flow. A cone of depression is created in the aquifer wita the higher
head by withdrawai of water from it; conversely injection of water into

a lower aquifer creates a cone of impressior. A cone of impressior caused

at least in part by the "Hinckley" well occurs in the Prairie du Chisn-Joraan
aquifer. Data indicate that water in this aquifer is moving away from the
well in all directions, but the steepest gradient is found between the "Hincrlsy"
well and the municipal well field to the north._ This gradient degcreased af=zer
closing St. Louis Park wells 7, 9, 10 and 15. (These facts suppor:z the con-
clusion by the MDH that previcus studies indicazing thaz water can't ~cve

from the site to the well fields to the north chrough the Prairie zu Chier-
Jordan aquifer may be in error).

Many wells are pumped eonly on a seasonal basis.

Uncased wells provide pathways for ground w»ater movement fron higrn tc lcwer
potentials.

Buried bedrock valleys provide natural pathways for centamirnart trarsper:.
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Appendix F. Literature Review of Polynuclear Aromatlcthdrocarbons (PAH)

II.

III.

Iv.

vI.

VII.

VIII.

Ix.

XI.

XII.

XIII.

X1V,

in Water.
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